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Manufacturing British 18-Pounder 
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Before undertaking the ghnulacture oO this 
the Dominion Bridge Co., Ltd., Montreal, Canada, 
turned out large quantities of 18-pounder British shi 
nel, which in external appearance is somewhat similar t 
the high-explosive shell. As a large part of the w 
on shrapnel had been successfully done on turret lat 
the attempt was at first made to use these tools on 1 
high-explosive shell. So a part of the shrapnel shop wa 
commandeered and the first high-explosive shells made o 
the tools used for the produ tion ol shrapnel. 

Perhaps the greatest handicap to manufacturin 
machines which require a fair amount of intelligence 
the dearth of skilled operators here in Canada: am { 
was soon apparent that if th required output of 1,000 
shells per day was to be attained, the job would ha 


to be reduced to simple operations on simpie mach 


} 


wherever possible, so that unskilled help could soon 


ORGANIZATION CHAR’ 
broken in to do the work. Even the few necessary turre 


lathe operations have Deen rriscle sO 4 lementary that skill | | | shop } ! ! ) choonele tw loarilel 
operators ure not required, and ereenh hands cab ih a rey ; \ : KNOWN : | shel shop, whi ly 


minutes be instructed so that they will produce vow should house all the machu C operations on the 18 


work. Te) aer hieh explosive shell. 
The working out of the system is a lone story, similar As previously” stated. required output is 4.000 
to many others of a like nature with which all TOL shells per day of 22 workine hours. Under the new s\ 


men are familiar. It is, as it should be, the resu tem of simplified manufacturing operations, a floor area 


. Th ys 1) or rh f " ’ { i*} | 
combined brains and hard work executives about 12,000 sq.ft. is necessary. The building for the 
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It is about 120 ft. wide by 350 ft. long. 
of light from the windows on the sides and ends and from 
numerous skylights in the roof. Structural 


course the regular work of this concern. but even at that 


There is plenty 


the building of a shop 120 by 350 ft. in 17 days is some 
stunt. 


Klsewhere in issue shown views 


this 
howing the building 2 hr. and 45 min. after work was 


are progress 


begun on it; one taken 7 days later; one 14 days later 
and one 21 days later. 

Before taking up the shop and manufacture a few words 
on the system, which has resulted in the practical elimina- 
tion of scrap, may not be out of place. 

By referring to Fig. 1 it will be noted that the general 
foreman is in direct charge of the shop. Under him are 
two day and two night foremen. These have a head in- 
spector and material foreman for the day and night 
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work is of 









MACHINIST Vol. 44, No. 1 


foreman 
has a staff of checkers for each operaticn. They follow 
the inspectors on each operation and mark up to each 
eperator’s credit the number of pieces passed and stamped 
by the inspector for that operation. The checkers turn 
in their reports to the general foreman so that he can 


In order to fulfill these duties the material 


inform himself of any shortage or surplus of work from 
He can then find the reason and 
correct it, or if necessary, change over a machine which 
is ahead with production and set it up for the operation 


any of the operations. 


which is in arrears. 

Also under the material foreman but more directly un- 
der the checkers are the truck gangs, whose duty it is to 
truck the work from operation to operation after it has 
heen tallied on the checkers’ forms. 

In Fig. 2 is shown the floor plan of the No. 2 shell shop 
with the layout of the machines, and in Table 1 is given 





























,, or Recognized Trade Name } 
Date of Completion | The heads to be concentric with the true . 
© longitudinal axis of body within a lintt of 0025 
& (Q.F 18 P& 
iS II The inner face of the base plate may have a camber 
§ ES ” not exceeding 000?" to insure contact a// over 
% _ [<-" C408 --- ¢--> X=Plate sfee/ disk screwed, /4 threads per inch, 
y } | s& left hand Screw threads coated with Pettman 
S t | wie” & | HOME 1083 ¥ cement and riveted a 
GB anit S749" 1 | c [z Q88S"\L.073"| =o be cut-off after riveting up ar. 
378 ->.* ¥ ae ee ——— siete 77> 
257, py et A TIT 
, —— , S877 H44 1054 :* GZ A00625 P 
& Sars — d Ss j < © A y “4 A I ( 
Lo Us MD ‘ FS ; ~ e ( xX NS ‘ \ i | i ‘ 
% . “y) | ; \J } j ; 4 
Gu aes | =e | °C % —— GN 4, 
IN NS Hh Sd s A "Y) rans B YN! {6 uv 
~ & & =e LOZT*YN XS NN! ES &Ghamfer on Pug 
“ Ss SS : Vy ‘ ay) -o™ ye 
S28 § — 2 ONY Nr 5 
YS 9 3 ail y Nis | aN +0: & 84y7 
td YT ELL Goo 
HOS 4 EN f VlTwyiy Q47, ‘006 g WY 
a7 > ; ‘S} 
LQ/7 | (025" “20 Threads per Inch, We 7H" || " “O125 , & 
HO348 | i. Right Hand ~1.06/"* L027. i 1044, 
L032" "| ' . Y :->l L034 
Kea = ov enn esenen soa e=- === 4BG2” L862 He eereeees HOTT L.06!" 
ALLOWABLE MODIFICATIONS 
/ (E | os J l IM/ Ss. . 

WEIGHTS: LB. OZ. ORS, WEIGHT LIMITS: 18 PB HIGH-EXPLOSIVE SHELLS 
EERE /4 8 6/2 " Discretion DIMENSIONS 
DRIVING BAND ; i la - +102 ORS OPERATIONS wane stems ital 
TOTAL EMPTY UNPAINTED. iA iB ce = =——Bor 1-5 0K Od_| New 
PAINT. ‘ She — Rough Shel! Blanks 9%" | 934" 

URSTING CHARGE . I3 0. Mier Operation & leaath 948" |0.605" | 
0.100 with Gaire or i nk = — ; rt. oa” 
ruse (04 mith Gare and Adapter : 3 8 ° » _8 Thickness Base WO7T HOB” 
“ 1N0.80 Adapter and Gaine | ” - [5 ” ee |2.027"| 2.027" 
No. £3.44 and Adapter ” - 2 - 7 ie 
SEG PE iit an cane sateneeaic #8 8 OLSORS. 
FIG. 3. THE 18-LB. SHELL WITH OLD AND NEW TYPES OF BASE PLATES 


shifts. Be- 
low each head inspector and under his general supervi- 


Over the head INsper tors is a chief Inspec tor. 
sion are four inspectors for each operation. All questions 
concerning inspection are referred to the head Inspector, 
The 


inspectors examine the work on the completion of each 


or to the chief inspector as a final court of appeal. 


operation, and that which passes inspection is stamped 
vith a symbol. 

Besides inspecting the work in its various stages, the 
inspectors must examine the shape and depth of the cen- 
ters in the work; and also, to insure good work, they 
must Inspect the centers on the lathes and see that they 
are kept in good condition. 

The duty of the material foreman is to keep the ma- 
chines supplied with work, to keep track of the work as 
each operation Is ompleted and to see that it is kept mov- 
ing as soon as it has passed inspection. 


the layout of work and the make and capacity of machines 
in the shop. It would perhaps be as well to read these 
two together, for apart from the descriptions of individual 
operations, they really tell the whole story of the manu- 
facture of the 18-pounder high-explosive shell. 

The rough blanks enter the No. 2 shop at the left and 
travel thereafter in a straight line to completion at the 
other end of the shop. With a very few exceptions only, 
and these due to misadventure, there is no back-tracking 
of the work after it once enters the door. 

As previously stated, the blanks are cut from bar stock 
and are therefore solid. The steel from which they are 
made must have a yield point of at least 42,500 Ib., ten- 
sile strength between 78,400 lb. and 87,360 Ib., elongation 
of 20 per cent., carbon content between 0.45 and 0.55 
per cent.; nickel under 0.50, manganese between 0.4 and 


1, sulphur and phosphorus under 0.05 per cent. Having 
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fulfilled these requirements a heat number is marked o1 


each lot in the steel mill. 
In the Dominion Bridge Co.’s plant. but not in the No. 


2 shop, there are three heavy cold-sawing machines used 


for sawing blanks from bar stock. llowever, as these are 


unable to keep up with the demand, blanks already cut to 
leneth are bought from other shops. 


The various ways of cutting blanks have already been 


shown in) the American Machinist, hut a short resume 
Thay he ol value here, especially as the files ol the paper 
may not be at hand for ready reference. 


The methods include cold-sawing singly or in multiple 
in cold-sawing machines: cold-sawing by a quasi-continu 
ous method in a heavy wide-slab miller equipped with a 


time and having 


jig for holding a number of bars at a 


mounted on the arbor: 


a gang of cold-saws multinl 


parting on a heavy wide planer equipped with a jig for 











FIG. 4 HINGED DRILL CHUCK 
holding a number of bars and with two or four tools i 
the heads: single cutting in a turret lathe and = sing! 


cutting in a cutting-olf machine. 

The output hy the various methods varies considerably. 
A standard Gorton hollow cold-saw working on a single 
bar 314 in. in diameter can cut about 19 blanks per hour. 
A heavy cold-sawing machine with four bars in the vis 
A turret lath 
is rotated can 


at a time can cut about 25 blanks per hour. 
or cutting-off machine in which the 
cut 

vide enough to pass between its housings bars four blanks 
about 12 ft. lone 


arbor, by the 


+4) ork 


off about 25 blanks per hour. A heavy slab miller 


in length and having on its table a jig 


can, with four saws on the quasi-continu 


ous method, cut about 38 blanks per hour. Tt must, 


remembered that when this method is used, 
to leneth to 


After 


hbase of each blank. 


hows ver, he 


the commercial bars must first be cut WINS 


housings of the machine. 


the heat number is stamped on the 


hetween thy cuttin 

The cut blanks for the 18-pounder high-explosive shell 
are brought to the No. 2 shop on cars either from their own 
The cars are 


piled on shop trucks, are 


saws or from the outside source of supply. 


unloaded and the blanks, 
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to the first operation, which consists of grinding off th 
burr left by the cold-saw. This is removed, as it might 
prevent the blank from centering properly in the enneks 


mn the mrst machining operation. For this work an o1 
dinarv drv-grinder is used with a wide rest for the work. 
as shown tn operation sheet 1 \ man can remove thr 
burrs from about 500 blanks per hour 

To digress for a moment ln Canada, and | SUPpos 


elsewhere. more shells have won x rapped because they 


were under weight than for anv other single reason. 


Knowing this the executives decided to obviate it ly the 
to the high limits from 


the 


very simple expedient of working 


the start. It would then be an easy matter to bring 


weight by turning off or boring out the excess of 


rABLE 1 LAYOUT OF WORK; MAKE AND CAPACITY OF MACHINES 
Capacity 
Number per Machine 
f Ma Per Total 
chines in Size and Nanw Per 22-Hr. Capacit 
Operatior Operation of Machin Hr Day im Shell 
O* 24-in. Foote-Burt 1 110 O90 
Drill 11 25-in. Foote-Burt 4 110 1210 
; 2-Spindle Bertrar 12 Jt 92 
10 Dom. bridge dri l Mo bdo 
Cer ; Herbert drill 65 1,430 $200 
Rough turr 10 24x10 CNL lat} 20 40 1400 
0 ISxS Mueller 23 Mi 
Rough nose 6 24x10 CAM 23 YO 1.554 
1 ISxS MeDouga aI yO 
ha bas 1 20x66 Gardner iS LO06 2 
ka t | y 20x06 CGardn “t) moo 1LUS0) 
12 xO J. & I 
Bore and 1 i x36 Acti 
ih 2.24 J. & 1 0 Ls 1.752 
2x26 P.& W 
Thread nos s Thread millet 25 eh 1400 
i SxS CUM 
l ISxS Wak 
Pi | lfixt)} America “Y) 0 1400 
l lixt Champ 
ISxS Mueller 
! to well ( 20x60 Gardne 1? 770 ie 
| ind cor ( SOxt Gardin i) 770 ou 
Wa ind | ) 0x8 Gardin 21 Wie 1150 
2x4 I. & I 
hy , ISxS Mueller py" Md 1M) 
| Ano C NE 
loxt Crardner 
, lixt Pre 1 
- I tixti Plath , 40 
l ltixS Twink 
Mill base thread ) Phread mal i 70 170 
lyrill | hole in Nose l t-spindl ' 200) 4,400 1400) 
lap } | 4 Herbert dri sO 617i JN 
Marking » ! clon rt rs 125 2,750 oO 
iw " aqjuar 
base plat ( Raci ich 25 ari 7 
wh face b pl th 20xt) Garde i) 770 £20 
] t base pl Iliwt roel | tm a ee an) 
j pl 7 2Oxt) Gaardner ) mw oo 
! ' I emery Tina l “) JOO > 2S0 
, | West Tyre ¢ = : 
Ais CN 
I IsxlI2 LL. & S 0 1,100 1400 
| Jeu 
Phreading. base plate s Automatic (Bridgeport) 10 A) 1,700 
lurn base plat ! léxi S. Bend 75 1,720 100 
In addition to the lathes listed there are on sl sor xelu 1 the Loolroor 
1 Lond 8x12; 1 C.M.C, 20xs8; 1 C.M <4 s cK 1. 2x24; 1 C. M,C, 20x8 
1 Gardner JOxt 
Phese machines will be d 
from the drawing of the = she | shown 


metal Fieured 


the sum of the allowances amounts to nearly 


the 
cmptv body allow a total variation of 35144 oz. At 


in Fig. 3 
hished| 


’ 
| in Fis 


will 


® pound, and tolerances of weight on. the 


is shown the 18-pounder as originally made. It 
he noted that it has a threaded base plate similar to that 
n the 4+.5-in. shell recently deseribed in the Amertca 
Vachinit. The 
of base plate if all the Government requirements are ad 
not Th 


thread is of the Whitworth standard and is very difficult 


manutacture of a shell with this tv 


may seem, 


ered to is nearly as easy a job as it 


to make and keep correct. The thread alone is not depended 


on to <eal the hase, 1 ttman cement berg smeared on thy 


threads before screwing it in and a final riveting opera 


tion being performed on the plate to close the base recess 
hermetically. Evervone knows that hammering on male 
nd female threaded members loosens rather than tight 
, s probable that many base 


ens them. For this reason it 
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plates which were a fairly close fit when screwed into the 
<0 slackened after riveting that they 
would not pass inspection, To obviate these difficulties, 
the base plate shown at B, Fig. 3, was devised. With it 
threading of the base recess and base plate are eliminated. 
The recess is a plain cylindrical blind hole with a fillet 
in the Nothing could be 
and keep so. The only extra work with this type of base 


base recess were 


corner, easier to make right 
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FIG. 5. DETAILS OF HINGED CHUCK 
plate is the turning of the base for the riveting flange 
the shop operation, 


C. or “onele.” as it is termed in 
This also makes necessary an additional VQ in. of length 


The 


amount of riveting necessary with this type of base plate 


on the blank to provide for the riveting angle. 
is a little greater than that necessary with the threaded 
tvpe, but riveting is a simple operation and «does not 
require either a great amount of time or a high degree 
of skill. 

The base plate is a plain cylinder with a rounded ed re 
and a conical portion at the back, over which the riveting 
angle is turned in the riveting operation. It is a simple 
piece to make accurately and is turned out on plain en- 
gine lathes, 

The use of this tvpe ol base plate, besides calling for a 
shell blank Vg in. longer than with the original base plate, 
requires slight changes in four of the operations, as shown 
In this table the threaded 
“old” and the un- 


in the table attached to Fig. 3. 
type of base plate is referred to as the 
threaded as the “new” type of base plate. Having had the 
burrs ground off, the blanks are taken by the truck gang 
to the drilling machines. 


The drilling operation is, from the viewpoint of time 


consumed, the most important of the machining opera- 
Three different 


There are nine 24-in,. 


tions. makes of machines are used for 
this operation, and eleven 25-in. 


Foote-Burt heavy-duty drilling machines, three 2-spindle 
Jertram horizontal drilling machines and sixteen Domin- 
ion Bridge Co.'s air-feed horizontal drilling machines. 








MACHINIST Vol. 44, No. 1 
The Sole to be drilled in the blank is 142 in. in diame- 

ter, 834 in. In drilling deep holes the problem 

is not se much the cutting of the metal as the removal of 


deep. 


the metal after it has been cut; that is to say, the re- 
moval of the chips from the hole to prevent them from 
choking the drill. The difficulty of chip removal is much 
greater with vertical machines than with horizontal ones. 
In vertical machines a drill must be used that will clear 
itself, as it is very difficult to install oil 

or water-tube drills in such a manner 

ey that they will not sling the lubricant. 


i For that reason twist drills have been 
and always will be popular for use with 
vertical machines. They keep the chips 
moving upward, and a small amount of 

; the flood of coolant no doubt gets down 

the hole to within a few inches of the 


cutting edges, 

7, The great objection to twist drills 
_¥ at this time is their cost. At the time 
of writing, a 143-in. twist drill made of 
high-speed steel, ol the length required 
for drilling blanks, 
from $55 to $60, depending on the 


18-pounder costs 





make. In normal times the same drill 

can be bought for from $10 to $12. 

re 5b oe 3; oH The average life of such a drill is about 

bnge 2.241 150 holes; thus the drill cost alone is 

tw. about 13c. per hole apart from the labor 
iy =o ‘0~—s and other charges. 

. With horizontal machines the condi- 

' tions are entirely different. There is 

an no great difficulty in installing oil- 

‘Butterfly Nut or water-tube drills. With these in- 


stalled it is only a question of pressure 


on the lubricant to determine how 
fast the chips shall come out of the hole. With these 
drills the lubricating of the cutting edge is also set- 


tled, for the lubricant must go to the end of the hole 
before it can return, bringing the chips with it. 
A further advantage with this type of drill is its low 




















cost. The body of the drill can be made of any good bar 
-_e ~~ 
ee ze 











OPERATION 1: REMOVE BURRS FROM BLANKS 
Machine Used—Dry grinder 
Special Tools and Fixtures 

wheel center. 
Gages None 
Production 
Referénces 


Wide A set in line with the 


rest 


One man and one machine, 300 per hr. 
None. 


stock. Steel about 60 to 70 points carbon, well ham- 
mered, makes a good stiff shank for such a drill, and 
two high-speed bits costing at the present time 50c. each 
will do as much work as a $60 twist drill. Further, if 
the drill be properly made it will drill a hole that no twist 


drill can approach as regards accuracy. 
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On the Foote-Burt drilling machines two types of 
chucks are used to grip the work. The one shown in Figs. 
4 and 5 was the first one designed for use on the drilling 
machines and was not very satisfactory, but is all right 
for use on the benches, where it is now used. Rapid 
manipulation was not possible, and the chips gave more 
or less trouble as there was no way for them to fall clear 
through. The little block shown at A is for setting the 
drill to depth when a newly ground drill is inserted in 
the spindle and the feed stop is to be set. The bushing B 
is for centering the drill at the start of a hole. The 
large part of the bore of B is a somewhat slack fit on the 
rough shell blank. This cannot be otherwise, as the hot- 
rolled stock from which the blanks are cut varies some- 
what in diameter. The operator on starting a new hole 
places the bushing B over the end of the blank with the 
drill guiding bushing up, as shown at C. He then runs the 
drill in till the lips are below the surface. The drill is 
then elevated, the bushing removed, the drill lowered to 
cutting position and the automatic feed thrown in. 
The holding jig in Fig. 6 is much better and quicker. 
The two jaws are operated by a right- and left-hand 
screw controlled by the handwheel A. There is plenty ot 
space between the jaws so that the chips can be swept 
out when chucking a new blank. Centering at present is 
accomplished in the same way as with the old chuck, but 
a centering device is now being made for these drilling 
machines to center the drills positively, irrespective of the 
diameter of the blank. This drill guide is shown in Fig. 
7. The bracket A is made of steel plate 144 in. thick, 
It is gibbed and doweled to the ways 
that carry the table of the machine. The two arms B 
are pivoted at ( to the bracket A. The swing bolt D 
clamps them securely together at the forward end, and 


forged to shape. 


the stop # assures that they always register properly. 
At G is the guide for the drill. The hole G@ is bored after 
the device is set up in place. The knurled nut on the bolt 
D is easily operated without a the 


wrench: arms cal 


Pa 








FIG. 6. DRILLING VISE WITH RIGHT AND LEFT SCREW 
then be swung out of the way and the work placed 
or removed. 

Two Foote-Burt drilling machines are attended by one 
operator. Their nominal output is 5 pieces per machine 
per hour. A man can, however, (lo a little better than this, 
but in many of the shops where these machines have been 
forced there has heen more or less trouble with breakage, 


so it has been found more economical to run slower. 
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The Dominion Bridge Co.’s air-feed drill is a recent de 


velopment. Mr. MacDonald, manager of the ordnance de 
partment, is responsible for it, and in it he has nothing of 
which to be ashamed. It is simple and rugged in con 
the 
time and costs very much 
Kies. 8 and 9, 
The air cylinder A is 7 in. in diame 
, 
FAD 
J 


i <= 

RY (a 
oe ei 
hk ; A om) 


struction, drills a accurate hole than vertical 


machine in about a third of the 


more 


less. The machine is shown in together 


with the drill used. 
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OPERATION 2: ROUGH DRILL 


Machines Used Foote-Burt vertical drilling machines Do- 
minion Bridge Co.'s a feed horizontal drilling machines 
Bertram two-spindle horizontal drilling machines 

Special Tools and Fixtures—Chuck like A or vise with R 
and L-screw operated jaws for the vertical machines 
Centering jig B Prill setting block C 1}? in. twist drill 
D. For horizontal machines 1}% in. hogging drill is used 

Gages—Diameter gage EF. Base thickness gage F 

Production—One man and vertical machines, 10 per hi 
One man and one horizontal machine, 15 pe ht 

Note—Drilling compound used as lubricant. 

References—See Figs. 4, 5, 6, 7, 8, 9 and 10 


ter and is supplied with air at 90 lb. per sq.in., giving a 
total pressure of about 3,500 Ib. on the piston and drill 
The piston rod B is 4 in. in diameter and at its forward 
end is secured to the sliding saddle C. A taper reamed 
socket in the extreme end accommodates the drill shank. 
The drill is hollow, and lubricant under pressure is ad 
mitted to it through the connection at D. The belt-driven 
E supplies the lubricant at present. The main 
in diameter. At the for 
ward end is a heavy combination chuck for holding the 
work. The rim of the that the chuck 
is used as a brake drum, the band of the brake being con- 
trolled by the lever F. In front of the rear spindle bear- 
ing is a ball thrust bearing ( to take the drilling pressure 
With one man can drill 15 blanks 
per hour 

After the blanks are drilled the work is inspected for 


pump 
spindle of the machine is 6 In. 


facenlate arries 


of these machines a 


diameter of hole and thickness of base by one of the 
four Insper tors assigned to the drilling department, who 
uses the gages shown in the second operation sheet. Work 


that passes inspection is stamped by the inspector as indi 
cated in the operation she eT. The ( he ker how ¢ redits the 
if pieces drilled, the truck gang 


trans- 


driller with the number « 
is notified and the 
ferred to the next operation. 

Before passing to the next operation it may be well to 
eall the reader's attention to the fact that even the 
tion of the inspection marks has been standardized. 
While this may seem a small matter it is in reality the 
means of saving a great amount of time, for there is little 


work loaded on trucks and 


loca- 


expense of effort in looking for a thing when one knows 


just where to find it. The location of the various marks 
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s shown in their entirety in Fig. 10. Besides these marks 
the steelmakers’ heat or melt number must always he kept 
on the work. Before those operations which remove it from 
the work, it must be 
stamped on the side or 4 ’ J 
end of the piece, which- 
ever will leave the mark 
unelfaced after the 


comple ted, 


O})- 
eration is 
The 


is centering. 


next operation 
The cen- 


ter must contorm as 


A 
nearly as possible with 
the axis of the hole, 
not the outside of the 
piece. The work in 
place in the jig is B | 


shown in Fig. 11 
the details of the jig 
in Fig. 12. The work 
1 is slipped over the y 
vertical post, the leaf 2B 











i 
swung on the pivot ( 
to the position shown |_| D 
in Fig. 11 and the pin FIG DRILL GUIDE FOR 
FOOTE-BURT DRILLING 


) entered in the hole 
in the top of the side j 
post #. By referring to Fig. 12 it will be seen that the 


weight of the piece and the drill pressure throw three ra 


MACHINES 


(ial locking pieces which prevent the piece from turning. 
At the top of the center post is the wedge-like plunger 


l. A helical spring normally keeps it up in the position 
shown. Three radial jaws B are disposed 120 deg. from 
ach other around the conical part of the plunger 4. When 
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but this operation has been done at the rate of over &] 
blanks per hour for a period of 10.5 hr. 

After centering, the work is again inspected to see that 
there is enough metal all around for the shell to clean up 


properly in the subsequent operations, The Inspection 


age is a set wing gage with a ball point, and the work 
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OPERATION 3: CENTER THE BASE END OF THE BLANK 


Machines Used—Herbert sensitive drilling machines. 


Special Tools and Fixtures—Centering jig Combination 
center drill B 

miges Wing caliper gage to test if stock will clean up 

Production—One machine and one boy, 65 per hr, 


References—See Figs. 10, 11 and 12 


is marked, all as shown in’ the third sheet 
and Fig. 10. The checker tallies the work, after which the 


truck gang collects and distributes it to the machines on 


operation 


the next operation. 

The next operation is done on 24-im: by 10-ft. engine 
lathes. In the spindle nose there Is a plug center to fit 
the hole in the shell blank, and on the nose a driver plate. 


An ordinary lathe doe is tightened on the open end of the 


























FIG. Ss DOMINION BRLIMGEE 


the drilled blank is placed over the post it forces the 
plunger downward, and it in turn forces the three radial 
jaws outward. These simultaneously center the work with 
relation to the hole, grip it and prevent it from turning 
during the centering operation. The scheduled time on 


this operation for a boy is 65 blanks centered per hour, 


AIR 


DRILLING MACHINE 


Fiek>D 


shell blank, the hole in the blank entered on the plug 
center and the center in the base entered on the tail center. 
Fig. 13 and the fourth operation sheet. 


ail as shown in 
The tool is an ordinary roughing tool; the cut is run 
toward the headstock as far as the dog will permit. The 


operator has two snap gages for this operation. They ar 
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3.330 for the high and 3.320 for the low, a fairly larg The inspection for this operation requires the same 
allowance for a piece of this diameter even on a rough- gages as those used by the operator. After the blank 
turning operation. The scheduled output for this opera- are passed and marked by the inspector, a boy assignes 


tion is 20 pieces per hour. However, if the steel in the to the rough-turning operation makes the first trans 


hlanks is not too hard and the tools are of good steel and fer of the heat number from the base of the blank, wher 


well-tempered, a man can average 28 pieces per hour. it was put by the steelmaker, to the side of the shell 





O 
Q 


















































| lie! B 

ae f U 
U : 

r ‘©, 

| | O - Pa 
































28 Teeth, SDP 





ala 





















































| 
| 
yeu J 
} 
| 
" ¥ 
r * rave. > _™ 
= ——— 
> o99 
> K 
] 
\ Lid 
A ® 
AS 
Y, a a 
4) Wg 
Y = 
. : + Radus 
; > 
sz °"* 4 v) 
y; = * 
4, 
¢y . 
ay 
\ 
At lar 
w 
8H @cee ~ 64 ” 





S0RING BAR FOR SHELL-BORING MACHINES 


FIG. 9% THE HIGH-EXPLOSIVE SHELL-BORING MACHINI 
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. Lit<3 LIT) 
Operation Descri>t Stamp, I Operatior Deseript Stamp, hi 
LI Drill 1}3 in. hol } Lil Mill | threa Ws 
L2 Center i L12 Drill } in. @ hol not 
L3 Rough turn body } L13 Tap | in. 6 hok none 
L4 Rough turn nos } L14 Screw in base plug none 
L5 Face base i Lis Saw off squar ! 
L6 Rore, ream and tap insid 1 1.16 Rough fa nl 
L7 Finish turn i 117 Rivett or roll pl i 
Is Face base round corners and rough groove i LIS Finish face plug j 
La Wave and undercut i Li Band pres 
L10 Recess base i L20 Rand turn 
All men, whether on piece work or daywork, must stamp all shells as shown above 


FIG. 10. STANDARD STAMPS FOR OPERATIONS ON THE 18-POUNDER HIGH-EXPLOSIVE SHELL 
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the 


blanks to 


WOTK, 
the 


credits t with 


transters 


checker then 
the truck 
next operation. 


The 


ic operator 
gang the shell 
The next operation is roughing the nose. This work is 
20-in. lathes, 


lathe dog Is tivhtened on the base 


done on 18- and engine An ordinary 


end of the blank. 


The live spindle carries a 60-deg. center and driver plate. 


The 


eae 


tail spindle carries a plug center with a thrust 


} 


34,3307 4.3204 


\ 
\ 
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OPERATION 4 ROUGH TURN 
Machines Used IS- and 2a-in. engine lathes 
Special Tools and kixture Ilugw center A, 
(ages High and ww limit snap gases Band C 
l’roduction One man and one machine, 20 pe hi 


Note—Cutting compound used. 
References—See Fig. 13 and Fig. 10 for position of inspector's 
mark, 


In the tool post there 
The crossfeed of the tool is 


collar so that it will turn easily. 
isan ordinary roughing tool, 
nade with the compound slide. The lengthwise feed is 
under the control of a former at the back of the lathe. A 
roller bears on the former and is kept in contact with it 
The first of these 


use at this shop had a plain former with 


by a fairly stiff spring. forming at- 


tachments. in 
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FIG. 11. CENTERING THE BLANKS 


(7ugres 
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the “knife-edge” This hot 
The next one tried was equipped with a 
roller fitting it. 
satisfactory, so the present type shown in operation sheet 
It is well 


a follower ot type. Was 


satisfactory. 
cam groove and This also proved un 
tive was installed and has given no trouble. 
to remember that devices like this should be kept well 
should be well protected from dirt and 


lubricated and 


possible damage. The attachments in use here have a 
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FIG. 12. DETAILS OF CENTERING 
fairly heavy sheet-iron cover, so made that it can: b 


readily removed, 
The feed of the lathe for this operation is away from 


the headstock. Two cuts are taken with an ordinary 


rough Ba tool. 


The first one starts at the point where 
the roughing cut in the former operation left off, but not 
The second cut is started a lit- 


tle wav back on the parallel part of the holy and to the 


quite to the same depth. 


same diameter as the rough body size. The scheduled out- 
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D 
OPERATION ROUGH TURN THE NOSE 
Machines Used 1S- and 24-in. engine lathes. 
Special Tools and Fixtures—Former and roller A Plug 


center EB 
Profile gage C 
Production—One machine ;: 


length gage D 
man, 23 per hr. 


Over-all 
nd one 


Note—Cutting compound used 
Reference See Fig. 14 and Fig. 10 for position of inspector's 
| 
mark 
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FIG. 13. ROUGH TURNING THE BODY FIG. 14. ROUGH TURNING THE NOSE 





put on this operation is 23 per hour, but with every- the inspector’s stamp is affixed to the work, all as shown 











thing going right a man can get out 28 pieces per hour. n the fifth operation sheet Che checker now credits th 
The work is now Inspected to see if the contour of workman with the number of pieces passed and the truc 
the nose is correct and if the length overall is right, and wang transfers the shells to the next operation. 
oe ae 


A Shell Shop Built im 17 Days 














FIG. 1. JUNE 14, 1915. 9:45 A.M. FIG. 2. JUNE 21, 1915 3:15 P.M 

















FIG. 3. JUNE 28, 1915. 3:30 PLM FIG. 4 JULY 191 VM 
This is a little story, practically without words, of how the Dominion Bridge Co., Montrea Canada, built the No 
Shell Shop for the manufacture of the 18-pounder high-explosive shell. The shells at the right on the floor in Fig. 4 were 
made in this shop It will be noted that the date on tl rap! J ) don Fi l Jul 14 
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Miller Designer and Shop 
Superintendents 
By E. P. ArmMstTrona 


| have never seen a miller either in stock or in print 
that struck me as having a long enough saddle for the 
traveling table to work on. In the construction of planers 
the bed, or in other words the ways that the table slide 
on, are always of sufficient length so that when the table 
is at its extreme of travel at either end it will lie down in 
the ways naturally; that is, the center of gravity of the 
table or bed is always within the scope of the slides that 
support the movable table. 

In almost all millers the saddle is too short 
When the table travels toward either end a little way be- 


for this. 


vond the center, the center of gravity gets heyond the 
end of the support; it is useless to say that the slides 
should fit close enough to cause the table to travel in a 
straight line from end to end, because it will not do it. 
especially when mounted with heavy index centers and the 
work, or with other heavy fixtures for manufacturing. 
[ realize that in the case of universal millers a long slide 
might interfere when the table is set at an abrupt angle. 
ITowever, the miller could be designed so that the long 
slide would not interfere. It would not need to be wider 
than the oil catcher on the table so that if the table were 
clear, the headstock when swung around at an angle, 
the slide would also clear it. The slide should always be 
long enough so that the center of gravity of the table 
would always be within the slide. 

There have been such rapid advancement and such 
radical changes in millers within the last few years, | 
have been hoping to see somebody heed this plain re 
As | expect to be in the market for one or 


the future, I 


quirement. 


more milling machines in near am much 
interested. 

Another question I should like to see discussed more 
forcibly in the near future in your paper is on the re- 
quirements of a shop superintendent. ‘The scarcest men 
in the country today are men who are capable of satis- 
factorily filling the superintendent’s position not only in 
machine shops, but in various other institutions. There 
is a reasonable supply of skilled workmen, but they lack 
There 


papers like vours a lack of the use of printers’ ink bear- 


training for superintendents. seems to be in 


ng on the needs in this line. Young men and machinists 
who are ambitious and wish to become superintendents 
should have constantly available pointers and informa- 
tion showing them the things they need to learn to fill 
this important position, because it is not altogether a 
question of skill in cutting iron and machinery, but of 
broad-sightedness, diplomacy and tact coupled with well- 
developed executive ability. 

Men need ability not only to carry out an established 
system themselves in every detail, but to see that those 
under them do it. A perusal of the want ads in your 
contention, 
namely, a scarcity of men for responsible jobs. My 
wn experience prompts this letter to you. In my 
vounger days nobody coached me or called to my atten- 


paper every week shows conclusively my 


tion the difference between a workman, no matter how 
skillful, and a man filling a position of responsibility. 
{nd it took me many years to get on the right track. A 
little plain, straight-forward, consistent, wholesome ex- 
position of this subject would be of great value to the 
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machine-shop and other industries in this country. And 
do not print it one week and then drop it; but select a 
suitable place in your paper and print a short piece in 
condensed form, yet comprehensive, and leave it there 
constantly. 

[ hope these suggestions may help along the principles 
that your valuable paper stands for. 

3 

Ornamental Foundry in Brazil 

The highly utilitarian American usually discards all 
ornament when building his shop and would consider 
unnecessarily ornamental such a foundry front as shown 
herewith. There is, however, another side to the story, 
and it is an open question whether a little more atten- 
tion to ornamentation might not pay in its effect on a 














FOUNDRY IN BRAZIL 


AN IRON 


city and its people. The group of manufacturers who 
have built on University Ave., Rochester, N. Y., seem to 
feel that this is the case. 

The illustration shown is the front of the foundry of 
Carvalho Paes & Co., in Rio de Janeiro, Brazil, which is 
certainly more of an ornament to a city than many to 
he found in this country. 


: 
re 


Important Constituents of Steel—The most important con- 
of steel, upon which the nature of the metal largely 
depends, is carbon. Depending upon the carbon content, ordi- 
nary steel castings vary from very soft to dead-hard steel. 
The carbon content in each class of steel castings is approxi- 


stituent 


mately as follows: 

Class C., per Cent. Special Trade Names 
Very soft Up to 0.15 “Malleable-Iron Castings” 
Soft. , eee 8 8=—«—«s band avetopeseseun 
Medium. 0.30 to 0.40 TerTtr. Te eT eT 
Hard. 0.40 up “40-Point Steel” 


The effect of silicon in steel castings is chiefly to promote 
soundness and to discourage the formation of blow-holes. 
The average silicon content of steel castings is from 0.25 to 
0.40 per cent., though in “very soft” steel it is sometimes as 
low as 0.15 or even 0.10 per cent. The silicon content should 
not be specified by the purchaser but left to the judgment of 


the maker. Manganese in “very soft” steel castings is some- 
times as low as 0.20 per cent., but in the average casting it 
runs from about 0.40 to 0.80 per cent., or even higher. As 


manganese additions are absolutely essential in the manufac- 
ture of steel, and in most cases the steel could not be made 
sound at all without it, the manufacturer is in a position to 
much he should use and should not be hampered by 
in specifications. The effect of phosphorus in 
steel is to produce brittleness in the metal when cold. Hence 
the limits are sharply specified. No steel casting should con- 
tain over 0.10 per cent. of phosphorus, and 0.08 per cent. is 
better. 


know how 
limits imposed 
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The Small-Shop 


By Joun Il. 





SYNOPSIS 


incorrectly mounted, 


N¢ ected, 


ind un 


A lhoudh ollen wrondiyu 


rm prope ri speede 


favorably used, the small-shop grinding wheel 


plays no inconsiderable part in gelling out the 


work. This article is intended as a help lyn the 


heller understanding and use of this crude but ef- 


fective shop appliance f 





Some day perhaps the creator of “Happy 
will lead him into a small machine shop and then show 
The old fellow 
he getting tired of the regular routine of mishaps and 


us in pictures what happens to him. must 
would appreciate something different, such as getting 
bumped with a planer table or being scalped by a driving 


belt But for all-around entertainment let him be in 
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mR ft Z 
®) ~ f\ 
\ (‘3 - ®) \ . 
—— ~~ PB d - 
Sw “ne 
rIGS. 1 AND TWO WAYS OF SIDETRACKING THE 


VIBRATION QUESTION 


FIG FOUR 


METHODS OF 


MOUNTING GRINDING W 


troduced to a grinding wheel Picture to vourself the 


expression of his face after feeling of the wheel with his 


} 


fingers or upon taking hold of the “heavy” end of the 


piece of work! Imagine him trying to light his “snipe” 


at a stream of sparks. Picture him reclining gracefully 
against a swiftly moving snagging wheel and then mak 
ing a hasty exit with a newspaper held to conceal the 
damages ! 


] 


The small-shop owner finds as many ways to make a 


grinding wheel helpful as a Hooligan would find to mak 





Hooligan” 
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Grinding Wheel 


\N DEVENTER 





one exciting. And mind you, Iam speaking of the simpk 
apparatus found in all shops. whik consists mainiy of 
wheels and belts—not the “grindin machine” that i 


hine-tenths biachine and only on tenth wheel On these 


simple appliances tools are fitted, cast- 


rouba, AKAeVs are 


ngs are snagged, hurry-up jobs are surfaced, that whicl 
Is TOO long s shortened, that w ‘ - too Wide } Phaanate 
narrow, and that which is rou s made smooth. Yet 
In spite of its broad application, vou find in many shop 
that grinding wheels are more abused than used. 

The error that I will attack rst, because it is the most 
common one, Is the lack ot run mila 

“What's that, al carthiquaht a you as you Te tiv 
floor beginning to shake and trembl 

Oh, no.” is the re t's just Tom starting up the 
erin wheel.’ 

One «« hardly stan vil lk eet © i rrvpai 
wheel in the average shop wit t feel the vibration 
running up and down his backbor hat this is an ¢ 
tirely unnecessary condition why ou considet 
that plain badine pha ‘ \ Wheels running at th 


Hit surtace specs ui et ! fe ro loration, 
They have to be, in fact, to produce accurate work. The 
result is not obtaines iV sit t of hand. but is due to 
three simple factors—a substantial base, true spindle and 
bearings, and well-balanced running parts 

essential of a smooth, quiet running wheel 


The first 


a neavy trame. It is easis for a dow to shake a little tail 


than a bi Some shop owners sidetrack the ibratio 


Fone, 


manner shown in 1, by attempting to 


quest on, iha 


Ount thre mTrunding whe ma ri rame, with thre 





ELS FIG. 4. SAI ‘ ( IN 

ea that \\ tbsorh ito! ( (i 
amount of work that is expected from a grinding wheel. 
T should not ly hevrudged on sulli en¢riy nenvy lyase 


It is not uncommon to find shop owners with the idea 


that a vl nding head may be shake tovether out of the 
rudest kind of material. Bearings and spindles that ar 
shaken together in this manner will continue to shake to 
rether as long as they last The speed at which a ering 
ng wheel must run requires not only a smooth, roun 


true and well-balanced spindle, but also bearings of 1 
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well lubricated and dustproof, 
must be carefully 


iost 
and the spindle 


improved desion, 


pulley balanced. 


“Shall I use a plain bearing or a ball-bearing grinder 


head?” ‘This depends absolutely upon whether you will 
keep the wheel running true and in balance, or allow it 
to vibrate. Ball bearings on apparatus of this kind will 


save power, especially on wheels that are run idle a large 


part of the time. But there is no make of ball bearing 
that can possibly live under the hammering punishment 


of an unbalanced emery wheel. 
their manufac- 
good running balance; but as 


wheels is not uniform, 


Grinding wheels when received from 
turers are likely to be 
the density of the material in these 
it is quite likely that after one of them is worn down an 
inch or two it will get out of balance. A means of ee 4 
Fig. 2. It consists of bal- 
ancing flanges having light spots, which may be haar 
other relation to 
The 


saves 


overcoming this is shown in 
either opposite or together, or in any 
secure the desired counterbalancing effect. use of 


such flanges is a mighty good scheme and time in 


making a wheel vibrationless, 


While vibration is the most common defect of the 
vrinding wheel, it is not the most important one, if the 
Importance of these things is to be 

; ; : : LT 
measured by their effects on safety. Bad a. » 


/ 
wheel mountings and lack of guards : 
have been responsible for more accidents _| A 
‘ t 
’ c 


[ for one would 
front of a cor- 


than any other causes. 
much prefer to stand 
rectly mounted wheel running 10 
cent. overspeed than in front of a badly 


per cent. 


per 


mounted wheel running 10 
underspeed., 
Clang! 
“There goes the ambulance. Won- 
der what’s the matter! Oh, it’s old 
Bill from the Triumph Works—he’s all \ 

Emery wheel let go and hit \ 
it broke three ribs and 


Clang! 


smashed up. 
him. 


They say FIG. 5. 
tore off half of his face—mussed him AT 
up so you wouldn’t know him. Oh, well, 


such things will happen. Say, ain’t this war dreadful!” 
Old Bill will spend the next two months in the hos- 
pital—if he is lucky or (unlucky) enough to live at all. 


When he comes out he will be as complete a wreck as 


any shrapnel-torn victim of bloody carnage. Bill's boss 
says the war should be stopped—that it’s a shame for 
people to allow such things to happen nowadays. But 


why did he allow Bill to run his wheel without a guard 
and with flanges that were too small ? 
against Bill’s boss as black as many of 
atrocities against those blind 
them. You can’t stop the war, Mr. 
hut you can make your grinding wheels 
safe! The old excuse that “My work won't allow of a 
euard” is getting threadbare and won't be presentable 


That crime of neg- 
ligence will stand 
the 
anger perpetrate 
Small-Shop Man, 


war-inflamed who in 


much longer. 
Girinding-wheel guards have been illustrated so fre- 
quently in the columns of the American Machinist that 
[ will not attempt to illustrate them here. All reputable 
makers of grinding stands equip them with guards, and 
if the stand is a home-made affair the guard can be also. 
Make the scroll out of 84 or 14-in. boiler plate, and bolt 
on side plate as an additional precaution. Keep the in- 
the scroll as near that of the wheel 


side diameter of 











KEEPING GRINDING WHEELS 
PROPER SPEED 
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1, 
possible, so that if a wheel lets go, it can’t get far enough 
to work up much momentum. 

There are certain principles in connection with mount- 
ing a grinding wheel which have been found by experience 
to lessen the risk breakage. First, the bore of the 
wheel should be about 0.005 in. larger than the diameter 





TABLE 1. MINIMUM SIZES IN INCHES OF MACHINE SPINDLES 
Diam -- ———Thickness of Wheel in Inc hes - — 
inIn. 2238 & 1 = UM WH 2 BW wWwye B 
6 _. @ 8 : ? ; ; H ; i i H i 
7 i i i i 4 5 5 ; : ; ; ; 5 ’ 
‘ 2 2 J 2 5 5 5 ‘ ‘ ‘ ‘ ‘ ‘ . 
8 a & ; ; H ; i 1 1 1 1 1 
9 a a : ‘ i H l 1 I 1 l 1} 
10 [ss 8 9 i i i 1 1 1 1} 1} 1} 
2 Sst tra 1 1 I 1 ] io oo 
14 ;¢tié 1 l 1} 1} 1} 1} 1} 1} 1} 1} 
16 it 2. ff 2 eS Be eR 
18 li lj 1} 1} 1} 1} 1} 1} 1} 1} 


of the spindle, or in other words, an easy fit. The inner 
flange should be fixed to the spindle, either being shrunk 
on and turned in place or mounted as a light drive-on a 
sliding key. Both flanges should be recessed so that the 
wheel is grasped by the outer edges of the flanges. Blot- 
ting-paper gaskets should be placed between the flanges 
and the wheel, and the wheel itself should not be clamped 


too tightly. These principles apply to any one of the 
four methods of mounting, shown in Fig. 3, of which the 
Dy ae , 
a EGS \ 3 / sagiee . fi PE aN 


4 \ i-f Fy } ver 


K* . { yy 





FIG. 


6. BE SURE THAT THE SPINDLE 
NUT TENDS TO TIGHTEN 
most common are shown at A and B&, being what are 
called the “straight” mounting and the “safety” mount- 
ing respectively. Unguarded wheels should be of the 
safety type, with flanges so large that the wheel itself 
does not extend over two inches beyond them. The use 
of these flanges, however, should not be taken as an ex- 
TABLE 2. DIMENSIONS IN INCHES OF TAPERED FLANGES AND 
TAPERED WHEELS WHERE§HOODS ARE NOT USED IN 
CONJUNCTION THEREWITH 
at center of flange. b Flat spot at center of wheel 


d Minimum thickness of flange at bore. e Min- 
f Minimum thickness of each flange 


a Maximum flat spot 
c Minimum diameter of flange 
imum diameter cf recess in taper flanges. 
for single taper at bore. 


Diam. of 


Wheel in a b c d € f 
In 
6 0 1 3 j 2 i 
8 ) 1 5 i 34 ; 
10 0 2 6 } 4 } 
12 { 1} 6 F 4 : 
14 4 4} S ; 5} 3 
16 4 6 10 ‘ 7 i 
18 ‘ 6 12 ; 8 1 


cuse to do without a guard. The ideal scheme may be 
said to be to use both precautions, making doubly sure 
against accident. A well-known form of safety flange is 
shown in Fig. 4. It is the product of the Safety Emery 
Wheel Co., of Springfield, Ohio. 

Be sure that the wheel rotates in a direction that tends 


to tighten, and not loosen, the outer flange nut. Vibra- 
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tion will cause a nut to dance off of the end of the spindle 
if this precaution is- not taken, and it is sometimes an- 
noying to have to dodge the wheel that follows, or to re- 
pair the hole in the shop roof left by its exist. The illus- 
tration, Fig. 6, shows the proper thread to use for various 
rotations and hands of wheels. 

Grinding wheels cut most effi iently at certain definite 
speeds, depending upon the gram, grade and use. Usu- 
ally this speed is stamped upon the wheel by the makers, 
in terms of revolutions per minute. This does very well 
for a new wheel; but as work is done and the wheel is 
dressed, it becomes smaller in diameter, and while the 





ENLARGING 
IN A 


THE 
GRINDING 
WHEEL 


HOLE FIG. s’. THINK OF THE 
GRINDING WHEEL AS 


A CIRCULAR SAW 





Liddy 
~ ae h 
SULT 


Waved or Twisted Dresser 


FROM 


FIG. 9. PLENTY OF VARIETIES TO CHOOSE 
revolutions per minute stay the same the surface speed 
the The 


scheme shown in Fig. a is a good one to overcome this 


decreases and wheel becomes less ettic ient. 


drawback in a shop where two or more grinding stands 
are in operation. As the wheels become smaller, they ar 
transferred to spindles of higher speed. 
used, as shown, to prevent getting on a wheel larger than 


Limit pins are 


is proper for the spindle speed. 

A grinding wheel should be thought of as a circular 
When the teeth are sharp and the cutting speed is 
Such a wheel is illustrated 
diagrammatically in Fig. 8 at A. A “loaded” wheel is 
shown at B, in which the teeth still remain but have their 


saw. 
right, it removes metal freely. 


spaces filled with the material being ground, so that cut- 
ting is slow. A glazed wheel corresponds to a saw with 
its teeth ground away, and is shown at C. Very fre- 
quently the tendency of a wheel either to load or glaze 
On 
the other hand, wheels which appear to be too soft are 


may be overcome by running at a decreased speed. 
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made to operate correctly by increasing their speed, tal 
ing care, however, not to exceed tne safe limit. 

There 
ignorance of practi 
mittee Report of the National Machine Too! 
grinding-wheel and machine safeguards was published in 


s no excuse for the small-shon owner pleading 
The Com 
Builders o1 


cood vril ding VW heel 


rABLI DIMENSIONS IN INCHES OF STRAIGHT FLANGES AND 
STRAIGHT WHEELS AND FOR SAFETY FLANGES USED WITH 
PROTECTION HOODS 
B ( D 
Diam. of Minimum Outsick Minu Dian Minimum Thickne 
Wheel in In Diam. of Flange of Recess* f Flange at Bor 
6 2 l ; 
s ; 2 i 
10 4 r 
12 { » i 
14 1} i 
lt >} ; 
Is 6 ‘ i 
Recess to be at least ;4-in. deep 


the Americar Machinist in Vol. 40 on p. 921. An elab 


orate table showing the causes of emery-wheel accidents 
was published in Vol. 39, p. 1060. On p. 129 of Vol. 


12 a comprehensive “safety code” drawn up by a commit- 
manutacturers 
All three ol these 


ified and combined, were presented Ih one paper at th 


Tee appointed ly the abrasive wheel wa 


present d to the readers. reports, mod- 


recent annual meeting of the American Society of Mi 
chanical Engineers. 
The following extracts are taken from this paper: 
Before mounting, all wheels shall be closely inspected to 
make sure that they have not been injured in transit, storag: 
or otherwise For added precaution, wheels other than of the 
elastic and vulcanite types should be tapped slightly with a 
hammer if they do not ring with a clear to they should not 
be used Stamped wheels when tapped with a hammer ma 
not give a clear tone Wheels must be dry nd free from saw- 
dust when applying this test 
Wheel spindles shall be of sufficient length to permit of 
the nuts being drawn up at least flush with the end of the 
spindle, thus providing a bearing for the entire length of nut. 
l’rotruding ends of the wheel arbors and their nuts shall 
be guarded 
Flanges, whether straight or tapered, must be frequently 
inspected to guard against the ise of flanges which have 
become bent or sprung out of true or out of balance If a 
tapered wheel has broken, the tapered flanges must be 
TABLE 4 REVOLUTIONS PER MINUTE TO GIVE PERIPHERAIT 
SPEED IN FEET PER MINUTI 
Diam. of 
Wheel in I 4,000 1.500 000 writ) 6,000 6.500 
6 2.546 2 St) tS An) a0) 1140 
7 2,183 2455 2,728 5.000 274 WM) 
Ss 1910 2,150 2,387 2035 SOS TLD 
10 1,528 1.720 Lo 2.100 my 2 48 
12 1,273 1,453 1,59 1.750 11 2 070 
14 1,091 1,228 1,304 1 1,037 1.77 
16 OS 1,075 1,104 1,314 1,442 Pr 
1s S40 O57 1.61 1,107 1.273 180 
20 7t4 Su) ay Lo) 1146 1 
irefully inspected for truth before usin with a new wheel 
Clamping nuts shall also be inspected 
The work rest must be kept adjusted close to the wheel 
to prevent the work from being caught Work rest must 
be rigid and always securely clamped afte ich adjustment 
\ speed of 5,000 peripheral feet per minute is recom 
mended as the standard operatin speed for vitrified and 
Silicate straight wheels, tapered wheels ind shapes other 
than those known as cup and cylinder wheels, which are 
used on bench floor swing-frame ind other machines for 
rough grinding Speeds exceeding 5,000 ft. ma be used upon 
recommendation of the wheel manufacturers, but in no case 
shall a speed of 6,500 peripheral feet be exceeded 
\ wheel used in wet grinding shall not be allowed to 
stand partly immersed in the water The water-soaked 
portion may throw the wheel dangerously out of balance 
Work shall not be forced against a cold wheel, but applied 
gradually, iving the wheel an opportunity to warm and 
thereby eliminate possible breakage This applies to starting 
work in the morning in grinding rooms which are not heated 
in winter, and to new wheels which have been stored in 
cold place 
‘Copies of this report may be obtained from the A. S, M. E 
by mentioning its title, “Safety Code for the Use and Care ol 
Abrasive Wheels ind inclosinge l0c. with the request 
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Machining an Light V-Motor 
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erations used in machining the casting of an erght- 


ly lhis arhiele are shown lhe first Op- 


cylinder V-lype automobile mo 


ate - 
milling. drilling an 





eleht-cylinder 
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It is a distinet departure in motor design and is 
the product of the Ferro Machine and Foundry Co., 
Cleveland, Ohio. ‘This article is the first of three that 
will show all of the tools and operations Ino machining 
the cvlinder casting. The first operation is milline the 
parting-line surfaces. Afterward two holes are drilled 
wand reamed in the parting-line ange, These holes, 


by means of pins are used for locating the other tool. 





‘YLINDER V-MOTOR WITH PIECES IN POSITION 


Piaced on steel pads and loc 


with straps on each sid 


two pins that 





Figs. 5 and 5-A 
Operation—Drillinge for oil tube Cylinder located by two 
s set in reimed holes and held in position with four straps 
Holes Machined—One 1.-in. to suit tube and one 4-in. 
Figs. 6 and 6-A 
Operation—Milling small bosses Castine located by two 
ins fitting in reamed holes and held in place with four straps. 
Positions determined for various machined surfaces by index 
‘in A fitting in bushed hole and operated by a lever. 
Surfaces Machined—Valve and water-intake pads, using 
-2in. mill; speed, 145 r.p.m feed, 6.04 in. per revolution. 
Figs. 7 and 7-A 
Operation Rough-boring cylinder Casting located by) 
two pins fitting in machined holes, held in place with four 
traps, as .A Screws B tightened to assist in holding them 
Holes rough-bored with tools C Casting taken out, turned 
IS0 degw., relocated, and four holes D bored 
Holes Machined Fight bores 
Figs. 8 and S-A 
Operation—Finish-boring cylinder casting, located by two 
pins fitting in reamed holes, then held down with four straps 
Position obtained with index pin operated with the lever A 
nd locked with the handle B. Four holes are bored to size 
the tools being piloted in hardened bushings at the lower end 
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DETAILS OF JIGS AND FIXTURES USED IN MACHINING 8 CYLINDER V-MOTOR 
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Getting Paid for Knowing How 
By W. D. Forses 


He came from some- 


Ira Clark was a Down-Easter. 


where in the State of Maine and had been working for 
O. B. Jennings for a number of vears. He was a real 
machinist. not one of the old-time talkative type who 
s alwavs telling how much more he knows than the fore- 


His 


Mian or boss, but an old workman right up to date, 
tool box had the verv latest stvles of micromete rs, depth 
vaves and all the other obtainable new tools. One of his 
peculiarities was that he never seemed to do a job like 
anyone else, and seemingly took pride im this 

Jennings used to offer work to his men at a_ fixed 


made big 


price, so much for the job, and they alwavs 


money at it. One day three or four barrels of brass cir- 
cular disks came into the shop, and Ira vot the job ot 


doing the machine work on them. The disks were a little 
je thick, the largest being 244 In. in 


the matlest one Il Iti. They all 
All the 
I think they 


diameter 
hole 


and 


over 


and had a % 


that had to be reamed diameters varied, 


the hac to he exact, were used for a train 


hot Anyway they were ordered 
much a set. The first 


shallow V -bloe k large 


but | sure, 


Ira 


] 
thine he did was to 


of vears, 


wih 


in sets. and took them at so 


plane up oa 


enough in the angle to take the largest dis This he 
used to center the various sizes of disks for drilling 
und reabiihy 

He hired a voung lad to do this work, but very much 
to our surprise he did not drill all of one size of disk 


\\ | ile 
Ira 


# also sone 


shifted about two hours 


at a Hut every 
the lad 
made three arbors out of tool steel, Ike hig 


than the 


setting, 


doing this shifting and reaming work, 


Wiis 


steel disks a trifle smaller diameter of the vari- 


brass disks that had to be turned. Of course he 


Ous 


hardened the ends of these arbors and fitted a nut to 


them: then he fitted up a plate of cold-retled steel, which 
tool holder. The tools were 


in. drill rod and were held in place in the tool 


was an inch thick, for a 


Dreces ot 


holder hy setscrews, as In Fie. 2. By the time he got the 
tools and arbor ready the bov had drilled and reamel a 
lot of blanks. These Tra slipped on the arbor, putting 
five disks of each size, together with the steel spacine 


disks between them, and drew them up solid with the 
Then he too! : 
his lathe, packing it up to the proper height and setting 
to the 


nut. holted his holder to the « irriage ol 


r proper cliameter, 


finished on each 


Cn ly tool “Ooas To finish the disks 


by this method five sets of d sKS Were 


and the boy was kept busv filling the two spare 


arbor, 
turned the off disks. 


Ira 


the chance, and he 


arbors while Tra 

Another pe 
whenever he got 
We bovs questioned him as to the value 
that 


too! post hy 


uliar thine about Clark was that lv 
made money never 


let a chance slip. 


hed ane sue rested 


of doing this job T have dese 


he would have saved making his multiple 


] 


disk complete and then taking up 
but 


would 


haan hining one size of 


Ira admitted this, rather chuckled to 


that he 


another size, 


himself when he said make more money 


that way. This astonished us, but we got on to the idea 


bow days later. 


It seems that the man who had ordered the work came 


nto the office in ereat trouble, as he had to have some 


of the set of disks at once and could not wait until each 
size was machined up. So Tra was sent for by O. B. to 


find out how much more it would cost to break up and 


eet out sets ina hurry. 


some 
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Ira shook his head and looked very thoughtful, and it 
was finally agreed that he was to get 20 per cent. more 
on his contract if he could get out 50 sets in the next 
three days. If he could work overtime and get out the 
50 sets by the next evening there was an extra five-dollar 
bill in it 


but the man got his disks and we questioned Ira as to the 


for him. Ira did not work overtime of course, 
fairness of the transaction. 

“Well,” said he, “I look at it this My hair is 
vray and Lam getting old. [I would have a mighty hard 
The years that have 
I think I have the 
ht to use the knowledge which those years have 

QO. B. Jennings got his money, and [ did him 


way. 


time getting a job if I lost this one. 
gone have taught me something, and 
moral rig 
vriveh me, 
The customer got his work when he wanted 


no mjustice. 


and was satisfied. I got more money because my ex- 
perience had taught me that when a job like this one 
part of it is always wanted in a hurry. | 
mn\ meet and | 


A banker does not lend money without vet- 


comes along, 


simply used brains to conditions, asked 


pay tor it. 
ting interest on his capital, and my capital is my brains 
but most machinists seem to use only thei 


hands: 


and 
hands when it comes to making money.” 


Several months after this, O. B. Jennings put i 
three automatic screw machines and volt a big job hat 


f7\ 


(NTT } 


ll Pe 


AND 2. TOOLS FOR TURNING BRASS DISKS 


FIGS. 1 


them. A 
All went well 


STK kk 


demonstrator came down and started them up. 


while until trouble arose from the 


Some of it 


ior a 


running bad. worked up as nice and 


smooth as could be desired, then a bar would be found 
that worked so rough that if vou tried to wipe it off with 
like a woolly lamb. The 
man who sold the stock could not account and the 


but after that all the 


waste It would look 


fh prece ol 
for it, 
tiouble continued for about a week ; 


work came oul nice and smooth. 


rm . 
his Is 


watched the 


Ira had 


the salesman had come over to Invest! 


what had happened. 


trouble, and after 
vate once or twice, [ra told him that for fifty dollars he 
would show him how to overcome the difficulty. In a 
erv few days the troubles ceased. Tra got his fifty. 

The cure was so simple that when we found out what 
had occurred we thought that Ira’s price was pretty high, 
hut there again Tra contended that “know how” should be 
All Ira did was to tell the salesman to have 
the operator of the bar started to 

out and that did the 


cut 
trick We did not get the philosophy of the 


thine at all, 
lle 
knife, 


Is, utting trom the outside toward the lead. 


pail lor, 


screw machines, if a 


rough, take it reverse it: and 


every time, 


so we asked Tra about it. 


took a lead per il from his pocket and opening his 
started to sharpen the pencil in the usual way, that 
This mad 
surface: but when he reversed the opera 
from the lead toward the outside, 


a bile smooth 


tion and tried to cut 
he cut against the grain and got a rough result. 

Ira said, “there are materials which do 
not act in this I have that often 


stock cuts better when it is fed to the tool in the diree- 


“Of course.’ 


wav, but found very 


lech) If Is adrawh, 


tion mn W 
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By LupwiaG 


Metal-Working Machine Market 
im Switzerland 


W. Scuipr 





j j j 


war was rough great andus- 


SV NOPSIS—Thi 
frial handicaps aud ve onomur hardships ha Nwitre )'- 


land. Cul off from natural European markets »f 


for lhe pure hase and Lhe Sale oT commodity S, She 


has to turn to the United States for materials and 


j 


_—_ te , ; 
MiACHINES, 7 10 Swiss demand for machine tools has 


Leen greater lhan erer hefore and SPOTS destined 


/ / 


lo continue throughout the f 


. : 
period of the war. 





The export of American metal-working machines to 
1914 


howeve l 


Switzerland Was not laren during the second half of 
ind the first half of 1915. 
noticed, 


For several months, 


an increase has been and some manufacturers 


received larger orders for 


say that they have recently 


metal-workine machines for the account of Swiss puy- 


information from 
Switzerland to the effect that the country has undergone 


and 


ers than ever before. This confirms 


a considerabl change in her economic conditions 
now seems ready for a forward movement. 
Switzerland has suffered greatly from the war. The 


little republic has been completely hemmed in by the 
fighting nations and consequently has not been able to 


lor 


SeCTIOUS 


develop on a scale in keeping with former vears., 


some time it looked as if the war would create a 


economic crisis. This danger Is how gone, 


happily, and 
manufacturers are beginning to make ready for the com- 


ing business revival. In addition to these hopeful signs 


comes the influence of the economic isolation which the 
country has suffered since the outbreak of the war. 
Switzerland has not only been cut off from some of her 


best markets, but she has also been unable to buy man 


things which she has been accustomed to obtain from 


abroad. For instance, the large imports from Germany, 
France and England failed nearly entirely. 

It has taken some time for the country to accommodate 
to begin to make cvnnne 
The 
difficult problem of course has been the feeding of its 
population. With the coming of the harvest of the 
the warring na- 


been greatly relieved. 


itself to the new conditions and 


voods which were withheld from it by the war. most 


autumn and through agreements with 


tions, this situation seems to have 


DIFFICULTY IN GerTing MANUFACTUR- 


ING NI 


SWITZERLAND'S 

PPLIES 
Another difficulty that has retarded a revival of indus 
trial enterprise has been the unwillingness of the nations 
around the republic to let her have any sort of industrial 
that they 
enemy by way of Switzerland. This has af- 
fected the trade of the republic in Th 
formation of a Swiss Foreign Trade Trust of the same 
character as like institutions in Holland, Norway 
other countries has removed this distrust, and Swiss man- 
The onh 


supplies, owing to the dange) might reac h an 


restriction 
many directions. 


and 
ufacturers can now buy their supplies direct. 
marked difficulties remaining are those of labor and trans- 
As there is the continual danger that 
of the contending armies on both fronts may enter Swiss 


portation. parts 


territory, Switzerland must keep part of her army mobil- 


ation purposes, but the exports of motor cars were fairly 
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ed, to secure her neutrality against any Transgression. 
Further, she has to rely on the good will of all the coun- 
tries around her for the transportation of her outgoine 
eoods as well as of those destined for her. France has 
done her best to secure an outlet for the trade of th 


} 


small republic, but this outlet has been frequently inter 


rupted, and even now complaints are heard about lac 


of car facilities. One cannot expect the French railways 
to take overmuch trouble with that sort of tratlic whi 
transportation facilities are urgently needed for othe 


purposes. 

(American 
land ought to consider careful 
that 


by consigning 


manufacturers wishing to ship to Switzer- 
the traflic conditions, sé 


they will not see their goods held up unnecessarih 


them to crowded ports, As il rule thr 


shipper is able to advise on this point. 


SWITZERLAND As A Buyer or Metrat-WorkiIna 


MACHINES 


Switzerland, according to her own statistics, is not a 
large buver of toreign metal-workinge machines Only 
$1,250,000 worth enters the country arly. The reason 
for this is that she is well able to take care of a large part 


of her own consumption. Swiss metal-working machines 
are of good quality and of course especially designed and 
constructed for the needs of the market Also Switzer 
land has even heen able to ke » quite a respectable export 


business in comparison to the country’s sending 


mdustry, 


every vear to foreign markets metal-working machines of 
value of about $500,000. 

The demand for machiner owever, not limited to 
metal-working machines. In fact Switzerland is a cor 
siderable buver of many classes of machines. The ey 
tent of that trade is best shown by the accompanyvin 
list, giving the imnports for 1911 and 1913. Of cours 


the figures for the last vear are rather misleading and 





mav tend to discourage A) ! hn manulacturers, 
SWISS MACHINERY IMPORTS 
11 1914 

Boilers of iron nd ste e484.°80 S264.1¢ 
Roilers of other met 4 O40 1 4ace 
Spinning machines $50,200 Jol 10 
Looms +200 4,460 
Weaving machine rs 113.820 7000 
Knitting machines TO.S40 14 ef 
5 broide \ nact es 273.380 740 
Sewing achines 195.480 
Printing machines 199 S90 1054 
Agricultural implement 14 ) 
Agricultural macl ‘ 106.100 1a 
Electrical machines rT 60 4 960 
Paper machines < ONO 66,640 
Flour-milling 1 rchine 6uS0 MH 4st 
Waterwheels 144.100 1” GAO 
steam prime ‘0 G8 £00 
Metal-working 1 ‘ nes $25,040 
Other machines ) 1.6 660 
Automobiles } 0.000 
Locomotives ‘ soo iN NA 
Internal-combustion 1.940 108.000 
Brick-making machines Z §20 290,980 

Oniv the last t] ee classes W ah therease, Che 
small gain in the import of internal-combustion engines 


has most li 


Switzerland has a well 
that 


e orders been 


_ 4 
ely continued, because 


developed automobile-building industry has pros 


nered during the war. Not only have larg 


received from the Swiss Government for cars for mobili 
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large to Germany, France and Austria during the begin- 
ning of hostilities. The influence of the war on automo- 
bile exports can be easily seen from the fact that the 
sale of chasses has increased from $921,400 in the first 
half of the year 1914, that is, before the war, to $1,738,- 


000 in the second half. 


Exports AND Home CONSUMPTION OF Swiss MACHINES 


Not all of the machines imported by Switzerland can 
be supplied conveniently by the United States. Many of 
them are machines for special purposes, the sale of which 
depends upon the industrial methods employed; for ex- 
ample, some of the knitting, weaving and lace-making 
machines. In fact in many of these machines Switzer- 
land has been able to develop types of her own which are 
in demand in other countries. 

Switzerland has a fairly large machine-building indus- 
try, considering the size of the country, and her manutfac- 
turers had developed the industrial possibilities of the 
market rapidly during the years immediately before the 
The import of boilers, for instance, is small in com- 
parison with the number made at There is a 
highly developed industry for lace-making and knitting- 
Agricultural machines and print- 
ing built. In printing machines the 
country has been able to produce a product of inter- 
national fame; the agricultural machines find their sales 
mostly in Switzerland itself. Her internal combustion 
engines are widely exported and sell readily, for they are 
Further, there must be 
One of the largest 


war. 
home. 


machine manufacture. 


presses are also 


of good construction. mentioned 
the electrical industry of the country. 
electrical enterprises of the world is located in Switzer- 
land, and the import as well as the export of electrical 
machines is large. This latter industry finds good sup- 
port in consequence of the geographical position of the 
country, which is very favorable to hydro-electric devel- 
opments. 

All of these industries have exported, and the impor- 
tance of their foreign trade may be seen from the table 
herewith. 


EXPORTS OF SWISS MACHINERY 


1913 1914 
Automobiles ‘ $2,659,400 
Boilers of iron and steel $391,500 212,380 
Boilers of other metals 63,520 62,700 
Spinning machines 467,604 387,200 
Looms , 936,280 875,640 
Weaving machines 566,060 372,300 
Knitting. machines 325,940 285,180 
Lace machines 550,460 373,920 
Electrical machines 4,070,600 3,115,660 
Flour-milling machines 1,650,800 1,238,900 
Steam engines .. 3 2,098,840 1,180,000 
Internal-combustion motors 2,181,180 1.750.060 
Metal-working machines 487,740 176,060 


The export of all those That hines has been reduced dur- 


ing the last year, and in every case the reduction can be 


traced to the influence of the war. 


SUDDEN DEMAND FoR MacuINes Has CoE As A RESULT 
OF THE War 


kinds of machines from 


metal-working 


for all 
for 


The sudden demand 
Switzerland, especially 
seems to have come as a surprise to many American man- 
ufacturers. Those who knew conditions 
there can, however, hardly be surprised at this develop- 
ment, as the country has been practically starved of her 
machine imports during the past twelve months. How 
serious the effect of the war must have been on the regu- 
lar supply of machines can be seen best from statistics 
supplied by the Verein Selhweizer Maschinen Industrieller 


machines, 


the economic 


MACHINIST Vol. 44, No. 1 
(Union of Swiss Machinery Builders) which compare the 
records of the first and the second half of the year 1914 
and were made especially to show the effect of the war. 
The tabulation shows that the whole import of machines 
was cut to about half the normal amount in the second 
half of last year, and leaves no doubt that the Swiss 
manufacturers must have felt the shortage very seriously. 
This association includes the leading machinery 
builders of Switzerland and has 154 members, employing 
36,123 workmen. Most of its members are in or near 
Zurich, although the Canton of Berne is another im- 
portant industrial center. The Swiss market is not very 
difficult to work, and in many cases manufacturers have 
relied on agencies in southern Germany or Paris for this 
business. An agent of better facilities for 
studying the demands of the market while in its center, 
and Zurich is possibly the best location for establishing 


course has 
a local agency. 


ror SALE OF MACHINERY IN SWITZERLAND 
IN THE IMMEDIATE FUTURE 


PROSPECTS 


Undoubtedly there is much business just now to be 
had in Switzerland. Whether this will hold on is difficult 
to say. There are several industries, as the famous 
Swiss silk and the lace making, which export to the whole 
world. But much of the presperity depends upon the 
so-called travelers’ industries—hotels, summer resorts and 
the like. 

Should the available wealth of Europe be seriously 
curtailed, this would mean that Europeans would not 
visit Switzerland as much as before, and such an event 
would spell ruin for a large percentage of the Swiss pop- 
ulation. Consequently nobody can wish more fervently 
for an early end of the present struggle than the Swiss. 

As regards metal-working machines at present, it seems 
that very little choice is left to Switzerland other than to 
buy in this country as long as the war lasts. Neither of 
her former suppliers is able to care for her wants. Be 
fore the war Germany had the lion’s share in Swiss im- 
ports of metal-working machines, supplying about $750,- 
000 worth annually. The imports of American machines 
had not been so large but were increasing. In 1914 there 
was $22,627 worth of metal-working machines exported 
by the United States to Switzerland. This figure has 
been greatly exceeded during 1915, with prospects of still 
larger sales in 1916. 


* 


One Way To Avoid Breakage of 
Center Drills 


By GILBertT J. MARION 


When a combination drill and countersink breaks off 
in the work it is usually difficult to take it out: The 
breakage is generally caused by the drill part binding. 
It this is ground off center as shown, one lip will be 
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AVOIDING BREAKAGE OF CENTER DRILLS 


longer than the other and will cut a hole larger than 
itself and seldom break. Sometimes through careless 
feeding the point will break off, but even then it will be 
found to be free in the work and will come out easily. 


| 
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The Ferro Eight VeMotor to determine the effect of an increase of pitch-line v 


. ITY 1p real tooth str net The | < —OTies «ol : 
On page 14 is printed the first of a series of articles “') “PO! = arengea Che first seri = 
periments, reported to the American Society of Mechani- 


describing the tools and methods used in manufacturing 


. , cal Engineers by Professor Marx in 912. covered speeds 
the eight V-motor shown in the illustration. —— ‘ rT — + Cores Speen 
rm: . . , ’ up to 02000 It. er nin. e secon se! ~ I ) “| 
[his cylinder is made with what is on four- and six- M ~'s t. pe , ee SCONE Series, Fepories 

. . . : the investiga s jointly in Se mi O15 les 
evlinder motors the cylinder and upper crank case cast ne capped. J} pepe, 1915, extend 
the range to 2,000 ft. per min, This latter paper Was 


in one part. This arrangement lends itself admirably 


2 . , reviewed editorially in Vol. 43, p. 610 
to a simplification of the manufacturing operations, as op = en ?; ' 

; he summary of these studies gives two | las 
the bases and other surfaces may be machined easily. ; udies gives Two lormulas—th 
’ : re first for the sti th of cast-iro srow!l Shy 11 
The lower crank case, or oi pan, is a light pressed-steel ; sits — Saar a u, Brown & arpe, Lib, 

aev. involute gear tee ‘The second Tor cast-1ron Fellow: 


stamping. The motor is what is known as valves-in-the- 


~0-dee. involute. stub vear teet ‘Tables are also includes 
(| in a separate casting at- a“ al Cena - ' - Ta are also included 


lhead-type motor and is carri¢ 
ior two ol the factors , tie ClOCLT\ coelli ent, and a 


tached to the cevlinder. Over this is fastened the evlinder- 


} ars | ‘ on co New 
head cover, which carries the separate plugs. The AFc-Ol-ActiON Cor nt. 


— P ' — ail Z 
he valves are operated by a camshaft fitted with 16 hese formulas are somewhat complex, as each co 
ore . 1 ‘ ) ris ly! ry’ . tha " , ) 
integral cams through roller-valve lifters. iy mn of tains seven Variables lo crease the ease of their us 
the hands of des eners, ea lias been plotted i! / 





orm of a full page allionment chart (see Charts 1 and 2 
lo lowing the customarv arrangement, the origmal 
mula and a brief explanation of how to use the chart 
accompany each. 


The notation for the formulas follows: 


i} Sate equivalent load at pitch line, pounds: 
R Modulus of rupture 1,000 Ib. per sq.in, 
ror cast ron: 
Circular p h. nehes pitch are 


} Number of teeth in wear 


Factor of safety 














Suggested values: / |. for steady load, no reversal 
( ~T ress 
G6. sudde ipplied load 
( ersal 7. <Tres 
Se. sSilicicdel | applied oud, W t| 
«| ol Tress, 
v= Velocity coetli nt (see tables) 
a Arec-of-action coethcient (see tables) 
; The tables for and a are also viven, although these 
. Values are plott lon their proper scales on the chart 
THE FERRO EIGHT V-MOTOR . 
VALUES « 
the evlinders is 3 in. and has a M4-in. stroke. The crank \ 
; Pitch- frow) Felloy te? HKrow? Fellows 
shaft and the camshaft are each fitted with three beari Line Py nid ee ‘ & SI webed 0 a 
’ enfhicie li. ter and lenet © ins . > desires Velocity, 14'%-Deg Involute Velocity, 14 Des Involute 
of ufficient diameter an tength to insure the desi Mix’ Encatues Gees Teeth it..04 te tadenee’ Gineee Waa 
rigidity. Recently one ef the motors was eiven a 300-hn 0000 1000 1 aon 1100 470 0540 
100 0.795 Os 1200 0.4 0.52 
endurance test, which was equivalent to a car traveling 200) 0.730 0.7 TD 0.44 0.51 
35 mi. per hr. at a motor speed of 1,500 r.p.m. for a 100 0633 084 500 0.430 0.49 
distance of 11,000 mi. 00 0 of ean » 420 et 
600 O.565 0.61 oo i} 4a 
After the test the parts were examined and measure +4 0.540 ao ++ 2 405 9460 
ments taken. In every case the wear was inappreciable. 00) 0.500 0.56 0.450 
: ; : 1000 0.485 0.550 
the greatest wear being on the connecting-rod bearing, 
which was only 0.0008 in. The main bearings showe: VALUES O01 
‘ , aaa 2 Corresponding a 
a wear of 0.0004 in. The construction was babbitt against Number of Fellows 
} ; . . : Teeth it Brow & Sharpe 20-Dexg. Invo!l 
THe ¢ rankshaft for the conner ting-rod bearing and a hard Engaging Gears 14 Dew. Involut Stub Toot! 
ened-steel connecting-rod against phosphor bronze fo: — oe .r “ts 
the middle bearing of the rod. +) 0 0) 
ne ( 1 60 1.24 
a0) ‘ 60 1.25 
° 20 Ke ao 1 in 
Charts for Strength of Gear 30 10 60 127 
30 Rack 1.60 1.29 
Teethe-Marx Formulas 100 100 1.60 1.31 


By Joun B. Peppie* : : : 
In using these charts n design, if should Th wrne 1} 


lhe most recent investigations into the strength of cast- ind that the experiments on which they are based wer 


ron gear teeth have been made by Guido II. Marx and jade with cast-iron gears only and with small pitches 


1} ie ; ‘Ty 4 i . al ] DoOSse { es ( - : . . , 7 
Lawrence EF. Cutter. The main purpose of the study wa 10 diametral pitch in the case of the Brown & Sharpe 


*Professor of machine design, Rose Polytechnic Institute cears and 10/12 diametral pit h in the Fellows gears, 
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Effective Hand Wire Benders 
of Various Types 
By F. C. Masox 


In manufacturing plants where springs are used that 
are made of wire, and not in’ sufficient quantities to 
warrant an automatic machine, the hand bender is em- 
These benders make from 1,000 to 20,000 springs 
The amount varies with the size of wire and the 
This 


illustrate some of the elementary bends and simplified 


ployed. 
per day. 
will deseribe and 


number of operations. article 


methods of making them. 

There are three movements that may be used to pro- 
duce almost any shape. These turn, brake and form with 
The die 


punch press, 


a cle. may be actuated by hand power or in a 


There are a great many ingenious machines made em 
Fig. 1 1s 
l 


make : 


hodvying a combination of these movements. 


a view of a simple machine with which to 


spring with two extended ends, each spring having one 


or more tension coils, The spring is shown at &. 
vy bal 
, a ui \\\ iif 
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BENDER 


FIG. 1. SIMPLE SPRING 


A is the forming pin, C the clamp stop and B the clamp. 
With this bender the handle shown at J can be 


satisfactorily, 


used 


The stop which gages the length of wire for the start 


is not shown, The wire is slipped into the clamping 
device against the stop, is clamped and the desired num- 
the the 


pin made of tool 


with handle, which 


This 


steel hardened and drawn down to a blue color, leaving 


ber of turns made wraps 


wire around pin A. should be 
it hard enough not to dent and still as strong as pos- 
sible. The clamping device should also be hardened. 
Figs. 2 and 3 show two forms of brake for bending 
wire at an angle. They are both made on the same 
principle, but their adaptation for this purpose makes a 
vreat difference in the output. The brake is at A; B is 
the brake block and ( the slot to hold the wire. It is 
obvious that by changing the side of the form any angle 
from 30 to 45 deg. can be produced. This brake prin- 


ciple is very useful in wire-bending machines and can 


be used in many combinations. The bends shown at D 


are made by this bender, 
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Fig. 4 shows another modification of this principle 
This simul 
taneously two right angles, as shown at B. 

There are two brakes AA working right and left, ac 
These two brakes mesh 


which I helieve Is original. bender bends 


tuated by one lever or handle C. 
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FIG. 2. BRAKE FOR BENDING WIRE AT AN ANGLED 


together, using gear teeth to actuate the one opposite 


I have used one of these for several years 
13 


the handle. 
for bending No, 12 door-spring wire that was only 


in. on the inside. The gear segment was % in. in out 


side diameter, using a 20-pitch cutter to cut the teeth. 
5 shows a form of bender made to produce the 


7, With this tvpe of bender one can 


Fig. 


hook shown at 





FOR 


BENDING 


BRAKE 
ANGLES 


ANOTHER VIEW OF 
VARIOUS WIRE 


FIG. 3. 


make rapidly almost any shape of flat work, all the bends 
being made on one block, It is only a question of having 
the pins of the proper size, located in the right place, 
and of handles to fit for the desired turns. The design 
shown will exemplify the principle. Handles similar te 
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that illustrated and at D in Fig. 1 should be used with 
this bend. 

The wire is placed between the pins against the stop 
A, and with the handle shown in Fig. 1 the wire is bent 
out as indicated by the dotted lines (. The eyelet is 


aad 








FIG. 4. MACHINE FOR BENDING TWO RIGHT ANGLES 





FIG. 5. RAPID-ACTION HOOK BENDER 


completed with the handle G. Next is taken the wire 
with the eyelet and the eyelet put over the pin for a gage. 
The first operations are then repeated, which produces 
the hook as shown in position at F. Benders made 
in this manner are cheap and efficient. 


298 


20-In. Faceplate on 10-In. 
Lathe 
By Martin Focen 

The great variety of work which falls to the lot of th 
average job or experimental! shop compels it to make 
use of all sorts of makeshifts to turn out the work with 
out a prohibitively large equipment. 

One job which fell to our lot gave promise of repeat 
orders and was therefore valuable enough to take pains 
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with. We had to produce a large quantity of 18-in. 
fiber and brass rings from ,'y-in. stock. 

The only available lathe was one with a 10-in. swing 
It was out of the question to have the rings done out 
side, as we wanted that work ourselves, so I designed thi 
fixture shown in the illustration. It has served the pu 
pose first rate and has been of use on other similar wor 
It increases the swing from 10 to 20 in. It is not suit 
able for heavy work, though that is but a matter of 
proper construction, 

The frame is a casting F, machined on the bottom as 
shown and has a V groove to fit one way on the lathe 
bed. The long slot NS allows the bolt L to’ be dropped 
through from the top. The gears B and ( are a pair of 
standard change gears of the lathe. Gear C is keved to 
the spindle of the faceplate //. Gear B acts as an idler 
and direction changer for the gear train. The stud D 
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Section X-X 


LARGE FACEPLATE FOR A SMALL LATHI 


crewed into the boss cast on the frame Giear Aol 
made from an old faceplate and screws on the headstock 
spindle in the usual way. 

To use the fixture, the frame F' is placed on the way 
as shown, with the gears B and A in proper mesh, and 
fastened with the bolt. To th faceplate /7 is attached 
the 20-in. wood disk G, on which the work is mounted. 

The tool rest PR is a bar of machine steel bent so as to 
bring its uppel edge parallel with a line passing through 
the center O. This is necessary to prevent the hand tool 
shown by the section 7 from digging into the work. The 
working end of R is really very short. being limited by 


{ 


the tool carriage, but for the sake of illustration 
shown longer. 

The new center O ts set back of, as well as above, the 
lathe center. The bosses on F were so laid out as to 
bring the edge of a 20-in. disk in the same relative posi- 
tion as that occupied by the front edge of a 10-in. dis! 
on the old center. Since we had only hand turning to 
do, we found the tool rest # sufficient. The lathe tool 
post, being so far below the new center, does not lend it 
self very well to cross-feeding. The lathe was run on 
the low pulley, the large diameter of the work giving it 
a sufficiently high peripheral speed. ‘The brass bushing 
P} is for the purpose of renewal. A short bearing at this 
point lessens the tendency of the frame /' to spring out of 


line in { ithe direction. 
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im Westerm Automobile 
Repair Shop 
By O. D. Carrer 
Since the automobile has reached general use its 
repair has become an important item. The garage is 
being transformed into a machine shop and exclusive 
The 


full economic value must be realized, and this can only 


Tools 


automobile-repair shops are showing rapid growth. 


he done by judicious repairs. 
Herewith is a description of the methods and equipment 
of a garage shop the facilities of which are somewhat 


above the average in this section, the central districts 


~. 
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FIG. 1. DIVIDING HEAD FOR FIG. 2. AXLE 


GEAR ENDS AND KEYWAYS SPLINING 


of California. The shop is owned by the Waterman 
Brothers Co., at Fresno. 

The machine-tool equipment consists of two Lodge & 
Shipley lathes of the quick-change type—one 11 in. by 
8 ft., the other 20 in. by 10 ft.; a No. 2 Brown & Sharpe 
miller with dividing head, a Green River universal cutter 
grinder, two grinder heads, two drill presses and a power 
A Barnes screw press, a forge and a small oxy- 


A 4-hp. motor furnishes 


hacksaw. 
acetylene outfit are also useful. 
power. 

Slack periods are utilized for making up a stock of 
axles for the various models of a popular car. These are 


For squaring the gear end and cutting 
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TOOL 
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A holding fixture for slitting bushings of various diam- 
eters and lengths is shown in Fig. 3. The shank B fits 
the collet of the dividing head, in which it is held while in 
use; C is pressed on the arbor and is bored to hold the 
washer, which has a tapered face. A spring behind this 
washer holds it out against the bushing to be slitted, thus 
centralizing it. The washer D is feathered to slide in a 
groove on the shaft so that the slits in both D and ( will 
be in line. Any number of washers may be used as at 
FE to make adjustments for length, the nut F holding the 
bushing firmly between the disks. A bushing is shown 
after splitting at A. It must be borne in mind that, in 
order te keep their cost within reason, all fixtures in a 
small shop must, be made to cover as 
great a range of sizes as possible. 

In making wristpins we found it 
best to use the special chrome-carbon 
steel, with holes already drawn. This 
steel is cut off, the ends faced and taper 
bored and turned to rough size on 
an arbor with a tapered shoulder and 
nut. It is then drilled, hardened and 
drawn for temper. The latter opera- 
tion gives good results, saves time and 





is more satisfactory in every way than 
case-hardening in small lots. It 
only necessary to allow from 0.006 in. 
to 0.008 in. 
little 
wristpins 


is 





for grinding, as there is 
distortion in hardening. The 
are ground on the universal 
and in the same position on 
The arbors are shown at G 


AND 


grinder, on the same arbor 
the arbor as in roughing. 
and the pins at Z/, Fig. 3. 
Valves are ground in the small chucks shown at J and J. 
The universal cutter grinder is set at the proper angle, 
the valve stem is placed in the chuck and the whole is 
swung on centers and driven by dogs on the shank of the 
chuck. With the new tungsten valves, turning is next to 
impossible. 
In making new pistons, the old piston is sawed in 
half and one-half used as a core box by the foundry, which 
saves the expense of making an assortment of patterns. 





keyways a dividing head was built as 


made of cold-rolled chrome-nickel steel. 
A 


shown in Fig. 1. This has a collet 
chuck, which holds collets of several 
sizes. At the other end of the spindle 


is a disk A, having 24 divisions and posi- 
tioned by the stop pin B. A pin C lo- 
cates the angles of the axles while cut- 
ting keyways. Two cutters on an arbor, 
with an adjustable spacer between them, 
complete the square on the gear end in 
two passes. Fig. 2 shows a jig at A for PIG 
drilling the gear-retaining pin on an- 

other type of axle. Pins riding in the keyway hold it 
in alignment. Two handy jackscrews, made of tubing, 
with ends pressed in and hardened swivel blocks on top, 
are shown at B and @. 

For finishing splined shafts after they are roughed 
with a small cutter, the cutter and holder D are used. 
The cutter is shaped to the contour of the shaft and held 
A few passes of the table by 


stationary in the holder. 
The cutter ic shown at £. 


land make a neat job. 





BUSHINGS 


HOLDING FIXTURE FOR SLITTING 

At A and B in Fig. 4 are shown a centering device and 
driving dog for turning pistons of various sizes. ‘The 
pistons are first held in the four-jaw chuck by the upper 
end and roughed inside and out, including a cut inside 
the bosses to insure their being faced central. The pis- 
tons are next held in a three-jaw universal chuck and 
the end roughed, finished and centered. The driver A 
is then screwed on the nose and the piston mounted be- 
tween the fixture and lathe center. The taper portion will 
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accommodate pistons from 3 to 7 in. in diameter, and the 
dog B may be any size, as it fits in a slot in the end of A 
and engages the bosses. A cross-boring fixture for pis- 
tons is shown at C. This is also universal in action, fit- 
ting the nose of the lathe spindle. Two beveled strips D 
are bolted to its face, parallel and equidistant from its 
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If too deep to bore and grind out, the scored eylinders 
are first filled by the oxyacetylene process. Even if filled 
they will finish at least one-thirty-second larger than 
their original diameter, due to the falling away of the 
cylinder while the torch is on it. 

A grinder head is shown at G and the boring head 
/7, as well as the driving pulley and rod 





for the grinder head 7, Front and back 
views of the wheels are shown at K. J 
The 
head L screws on the grinder supports 


is a boring head for the grinder. 








and carries an inserted tool. 

The grinder head screws on the lathe 
Fie. 5. It 
motion, due to 


nose as in has an eccentric 


an offset, with screw ad- 








a a 
M.. 
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CENTERING DEVICE 


FIG. 4. 





FIG. 7. CRANKSHAFT 
FIXTURE 


FIG. 8 ADJUSTABLE 
center. 
position of the piston pinhole. 

The flexible band EZ, with bolts at eae h end, fits over 
the piston and holds it against the strips by means of 
nuts at the back of the plate. 

At F are shown a boring bar and a holder. 
are held by a pin and wedge as shown and are 


An adjustable stopscrew at the end controls the 


The tools 
rapid 


A 
ts 


i 
MD) 

wee 
ee 


BiG. 


~ 





GRINDER HEAT 
SPINDLE 


\TTACHED 
NOSE 

in action. J is an adapter for the small lathe. This 
screws on the nose of the lathe and has the nose of the 
larger lathe duplicated on its outside, which permits 
all the chucks and fixtures of the large machine to be 
used on the small one. This makes the equipment flex- 
ible, as the large machine is tied up with cylinder grind- 
ing a great part of the time, and at other times the 
small machine is busy with light work. 





i 
OK 


AND DRIVING DOG FOR PISTONS 





WOODEN GARAGE 
TRUCK 


TO LATHE 


justment at V/. This controls the diam- 
eter of the bore when the lathe is in mo- 
Timken bearings with a spring 
tension make a free-running bar with 
The wheel is driven by the 
independent belt shown. 

The boring head has an offset adjust- 
ment at 
removing the filling metal and bringing 
the cylinders nearly to size, also for 
chamfering the bore. 


tion. 


6) va 


out chatter. 


its outer end and is used for 


A view of the faceplate for holding 
cylinders is shown at A. The faceplate 
is mounted on the carriage and has 

screw adjustments both vertically and 
horizontally. The cylinders are clamped to the back 
of the plate and supported on the other end with an ad- 
justable bracket, which holds them steady. 

For grinding crankshafts, a grinder head, driven from 
a wooden drum overhead, was made to fit the tool post. 
This, together with a small internal grinder which may 
be used in either lathe and driven from the same drum, 





TOOLPOST GRINDER 
HEAD 


FIG. 6 


is shown in Fig. 6. The large head has cast-iron boxes, 
bored taper, and the spindle is hardened and ground. A 
hole runs through the spindle, one end forming a split 
chuck, so that each wheel may be mounted on its own 
arbor and overhung at will. 

Fig. 7 shows a fixture for offsetting the crankshaft 
while grinding the crank pins. It is adjustable for any 
size shaft. The center block is adjustable for any throw. 
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A useful garage tool is the truck or “dolly,” shown in 
It has an oak beam fitted with rings and a loop 
The wheels are bored and run on Hyatt 


Fig. 8. 


it each end. 


rollers. They are oiled through the hub caps and have 
oil retainers. An adjustable bar supported by a jack- 


screw levels the car under which it is placed. 


Hand Wire-Bending Fixtures 


By G. P. BretrscHu MID 

Short bends in wire can be easily made if proper tools 
are designed for the operation, A piece that illustrates 
this is shown in Fig. 1. The specifications call for No. 
22 (0.048 in. diameter) music wire. The length before 
bending is 143 in. 

Two operations were arranged for, to be performed 
in hand-operated bending fixtures. The first operation 
makes the short upward bend at one end, and the second 
the longer circular bend and the reversed end. 

The fixture for the first operation is shown in Fig. 
The base A 
wiper B, and to which are attached the locating piece C 
and stop £. The piece C has a hole drilled at D to re- 
ceive the end of the prece of wire to be bent, while F de- 


The hole F the 


» 


is of cast iron, in which is set the tool-steel 


termines how far it shall enter. allows 





WIRE-BENDING 
TOOLS OF SIMPLE DESIGN 


AND 3. HAND-OPERATED 


make sure it is 
the 


the end of the wire and 
lets dirt fall 


operator to see 


against the stop. It also away from 
stop. 

The method of operating is the same as in other simi- 
lar fixtures. 
the hole and pushed against the stop. 


handle of the wiper through an are of a little more than 


The end of a piece of wire is inserted into 
A swing of the 


90 deg. makes the bend. 

The fixture for the second bending operation is shown 
It is also made from a cast-iron body A, tool- 
The shape 


in Fig. 3. 
steel locating piece B and tool-steel wiper D. 
of B is most irregular and must be determined by trial, 
for the temper of the wire must be taken into considera- 
tion and allowance made for the amount of spring back, 
as In any other bending tool. 

The hole # and slot G in the piece B locate the wire 
by receiving the short bent end in the hole and allowing 
the long part to lie in the slot. The longer end is guided 
by the tool-steel piece C as it is wiped around the form 
B and allowed to slip between B and C and receive its 
final shaping against the surface //. 

This bend is somewhat difficult and the resourcefulness 
of the tool maker is called upon to produce it in as simple 
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a way as possible and with the fewest number of bends. 
The operation of this second fixture is the same as the 
first. 

Kach is intended to be held in a vise when in use. 


og8 


Two Tool-Making Hinks 


By DonaLp BAKER 

It often happens in fitting punches to dies that in 
some places the punch fits a little tight. The common 
practice is to stone off the high spots with an oil stone 
held in the fingers. A better way, and one that can be 
used in all places except sharp corners, is to utilize a 
short piece of round oil stone about 14 in. in diameter or 
larger, held in the chuck of the drill press, as shown in 


FIGS. 1 AND 2. TWO TOOLMAKER’S KINKS 

Fig. 1, and run at a rather high speed. The base of the 
punch should rest on the drill-press table and should be 
slid against the revolving oil stone, when the high spots 
will be quickly reduced. 

To do a nice job on stripper plates it is usual to round 
the exposed edges of the clearance holes through which 
the blanking punch passes. As these holes are generally 
irregular in outlin, the edges are as a rule broken by chip- 
ping and filing. A better way is to turn up a piece of 
$¢-in. drill rod as shown in Fig. 2 at A, with a radius 
and a short teat as shown at B; then taking a flat chisel 
which has had the cutting edge ground on a radius to 
correspond to the radius at B, teeth can be cut as shown 
in the same manner as cutting a file. After hardening, 
this tool can be used in a drill press, laying the work 
on the drill table and holding it against the cutter by 
hand. 


* 


The Iron for Malleable Castings is almost always melted in 
the air furnace or small openhearth furnace, as it has been 
found that the cupola cannot be depended upon to give metal 
of sufficient uniformity to insure malleableizing 
The composition of the metal has to be kept within quite close 
limits, which vary in accordance with the size of the castings 
being made, and the manufacturer has to exercise much skill 
and ingenuity in designing his patterns and molds. The cast- 
ings are packed in iron boxes, which are heated to a red heat 
They are annealed 


successful 


in annealing furnaces of the ordinary type. 
for several days, and test bars or castings in each box are 
tested in order to be sure that the process has been properly 


performed. 
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Design and Construction of 
Textile-Machinery Cams 


By SuMNER B. SARGENT 





SYNOPSIS—The 


‘ 
and laying out a precision cam, such as is used in 


detailed sleps in calculating 


actuating tie traverse motion of bobbin winders. 
The method the 
at the loe. speed the follow side, retard the stroke 


side and design several cams in a series from one 


shows how to accelerate motion 


set of calculations and drawings. 





This article takes up the design of two cams represent 
ing a class that requires precision and where any error 
resulting in an unintentional irregularity in the cam’s 
periphery 
cam lever that will be multiplied, in effect, by the num- 
ber of strokes the cam makes in a given period. One 
such class is bobbin-building cams on a textile spinning 


will result in an error in the movement of the 


frame. A traverse device controlled 
by the cam travels 
the bobbin to the other end, distribut- 


ing the varn in a succession of even 





: 
from one end of 


} 
i 
| 


TTT 







lavers. In this device, through sim- 


ple 


pawl and ratchet gear automaticaily 


| 
| 
i 


mechanism—usually a_ ratchet 





actuating a screw feed—the stroke of 
the 
shortened, thus shortening the length 


traversing device is gradually 


of each succeeding laver of yarn on the 


bobbin. Usually this shortening of 


the traverse-motion stroke is uniform 





in length on each end of the bobbin, 
with a corresponding shortening in 
length of each succeeding varn laver. 

This uniform 
tappered effect at each end of the 
bobbin. The complete bobbin is in ap- 
pearance like Fig. 1. Here .1 
sents the bobbin and the cross-hatched portions BL} suc- 


FIG. 1. SECTION 


OF BOBBIN AND 
WOUND YARN 








gives a 


shortening 


repre- 


cessive lavers of varn wound on evenly through the me- 


dium of a cam, cam lever and automatically shortening 


traverse device. This sket h indicates the degree ol ac- 
(nv error at Cin wind- 
I) 


curacy required for such a cam. 
ing on the first layer is repeated in the same spot in eac 
succeeding laver: therefore the error is multiplied in ef- 
fect by the number of the lavers. 

I have twice had occasion to design such cams, and 
designing them according to the principles that I have 


outlined have obtained what is called a 


In the two shops where this result was obtained the 


perfect cam. 


custom had been to design the cams in the ordinary way 
and then, through repeated trials in operation, filing after 
each, finally “whip” 

It is sometimes required in this class of cams that the 


the cam into acceptable shape. 


traverse motion shall move in one direction at a relative 
ly fast speed and in the other at a relatively slow speed, 
in order better to bind the yarn on the bobbin. Owing 
to the fact that the yarn is delivered to the traverse mo- 
tion at a uniform speed and the traverse motion moves at 
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a different speed in each direction, the result will lb 
that while the traverse motion is delivering 100 spirals 
of yarn wound on the bobbin in one direction of its stroke, 
it may in the succeeding layer of yarn have delivered only 
The effect is to bind or 
This result is accomplished 


60 spirals wound on the bobbin. 
tie the yarn on the bobbin 
by having the stroke side of the cam complete its move- 
ment in a different period of time from that allotted 
to the follow side of the cam. 

This point is a convenient one to consider the problem 
of conserving power as much as possible in cam operation. 

Generally the stroke side of a cam uses more power 
than the follow side, and unless the cam is required to 
reverse, it is usually possible to save power by designing 
so that the stroke side is given the longer period of time 
The cam considered In 
It is supposed 


in which to complete its operation. 
this article will be designed accordingly. 
to have no dwell at either heel or toe, but to give a con- 
the other. While 
this is supposed to be the movement, there actually is a 


tinuous movement in one direction or 
short period of dwell or inertia at both toe and hee! 
when motion is reversing from one direction to the other 
Therefore the cam must be “speeded up” at these two 
points and remain uniform in movement throughout the 
remainder of its stroke. 

Let us that the stroke of 6 in. 
To demonstrate the possibility of uniformity in design 
stroke in both 
in. from fulcrum 


assume cam has a 


let us also make a second cam of 5-in. 


cases. The cam lever is to measure 12 
to center of cam roll in both cases, and the cam roll is 
to be 1 in. in diameter. To conserve power let us dete1 
mine that the stroke side of the cam is to operate in 200 
deg. and the follow side in 160 deg. 

In this class of cams there is another difficulty to 
overcome—there is always a certain length of yarn be 
the “bite” of the device guiding thi 


tweeh traversing 


ee eae 


‘Traverse Device 
dh. 


| 

Ue 

| y 

Gi pe . 


f 
| 
} Iraverc 





Cam Ball 


«lL 


DIAGRAM OF TRAVERSE DEVICE FOR 


BOBBIN WINDER 


yarn on to the bobbin and the periphery of the wound 
Consequently at the the 
stroke there is a short period during which the traverse 


bobbin. reversing points of 
fails to guide the yarn positively either in an up or down 
direction, thus having a tendency to allow the yarn to pile 
This is another reason why the movement 
In these 


at these points. 
of the cam should be accelerated at these points. 
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cams the amount of power used increases as the stroke 
moves toward the when ap- 
proaching the toe point more power will be consumed. 
is better to accelerate the movement 


toe: therefore to acclerate 
I consider that it 
after passing the toe point, which brings it on the follow 
side. For the same reason it is better to speed up the heel 
of the cam on the follow side and not on the stroke side. 


Laying Our tue Cams In Devan 
The traverse motion moves in a vertical direction in 
fixed guides, Fig. 2; and as a certain known timing of 
the movement in this straight-line direction is wanted, 
the graduations for our stroke can be laid off on a similar 














a: ae a 
5Stroke line jy : to 
6"Stroke Line’ | % 
1'Pro ortional Line 
FIG. 3. DIAGRAM FOR DIVISIONS OF CAM LAYOUT 


straight line and transferred to the are representing our 
cam-lever movement. ‘To accelerate the cam movement at 
the reversing points I consider it good practice that the 
first and last graduations on the follow side shall be 331% 
per cent. longer than the intermediate graduations. It 
is also wise to use the proportional method of plotting 
the stroke, whereby all cams in this class may have the 
desirable uniformity of design to which [ have previously 
alluded.' It is convenient to graduate the stroke into 18 
divisions. As the first and last divisions of the follow 
side are to scale one-third longer than the intermediate 
spaces, it facilitates laying out to select a unit of scale 
measurement for the intermediate divisions that will be 
easily divisible by 3—say jy or 

If we use ;% as the unit we will have for the propor- 
tional stroke line 18 (divisions) & 4%, in. + 4'g (3314 per 
cent. of 4 in.) + 4g in. (331% per cent. of ;%¢ In.) or 
1s X 16 + i's + 8 jl, in., the length of our propor- 
tional stroke line. This length line will answer, but I 
vrefer to use a line longer than the actual cam stroke, 
for if one can work within 0.001 in. of accuracy this in- 
accuracy is less important on a 7-in. proportional stroke 
than it would be on, say, a 3-in. or 1-in. proportional 
stroke line. Therefore it is wise to use % in, as the unit 
of measure for intermediate spaces. We have 18 & % 
++ %& = 7 in. the length of the proportional 
stroke line. 

Turning to Fig. 3, erect a 7-in. vertical line, mark- 
ing off a \%-in. division at each end and %-in. interme- 


+ or “4, ete. 


diate divisions. Bisect this line at right angles by the line 
CD, which represents the center of the stroke of the 
From each division point on the 7-in. vertical 
line extend radial lines to (, then erect the 6-in. and 5- 
in. stroke lines. The radial lines cut the 6-in. and 5-in. 
stroke lines at points indicating the graduation divisions 
for those lines. 

With a 12-in. radius, representing the 12-in. cam lever, 
and center on the line CD, swing arcs EKF and HLJ, 


cams, 


™ American Machinist,” 
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page 76. 


MACHINIST 














Vol. 44, No. 1 





representing the actual ares described by the cam-lever 
roll. The divisions spaced by the radial lines on these ares 
With a 12-in. 
radius (cam-iever length) describe the circle A of Fig. 
t. After determining that the center of the cam strokes 
from the center of the cam hub, with a 
6-in. radius swing the circle B, representing the center 


indicate the actual spacings for the cams. 


shall be 6 in. 


of the cam strokes. The circle B corresponds with the 
points AK and L of Fig. 3. 

Turning now to the stroke side of the cam, I consider 
it good practice to have the divisions of even length; 
so the 18 divisions are spaced on one of the are lines in 
Wig. 4. If these divisions of movement were to be of 
other than even length—as, for instance, for a uniformly 
accelerated motion—we would resort to the method de- 
Fig. 3 to obtain uniformity of movement 
through the whole series of similar cams. As it is, the 200- 
deg. segment of circle A, Fig. 4, is divided into 18 even 
divisions and the arcs are swung as in the 160-deg. seg- 
ment. Then, using the circle B to locate the center 
of the stroke, lay off the 6-in. stroke on one of these ares, 
space out the 18 divisions as per Fig. 3 and swing each di- 
vision mark on to its proper intersecting arc. Then swing 
the contact circles with the 1-in. cam ball, locating the 
periphery for the stroke side of the 6-in. cam. In a 
similar manner lay off the 5-in. cam on Fig. 4 with dotted 
lines, using the same are lines and circles B to locate the 
center of stroke. Thus a charted layout like Fig. 3 will 


scribed in 





% \ | Sy 
SD . 
Ss N \ - 
SC. \ a 
—_ a. a 
"tiepiicnnsaneaillie 
FIG. 4. COMPLETE LAYOUT OF BOBBIN-WINDING CAM 


answer for numerous cams of varying lengths of stroke, 
and one like Fig. 4 will answer in the same way for a 
number of cams, provided the length of stroke is the only 
factor changed. 

In all dimensions be careful to use a patternmaker’s 
shrink rule and have the patternmaker prick through the 
tracing to transfer the periphery and center of the cam. 
All such cams should have cut or stataped in their side 
an arrow indicating the direction of movement and fig- 
ures representing the stroke and length of cam lever, thus 
20° deg. <— 8; The cam pattern and cam castings then 
tell their own story, without locking up drawings and de- 
tails, which are sometimes hard to find. 
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Kink Used in Cutting File Teeth 


Briefly speaking, the process of cutting file teeth con- 
sists of rapidly driving a chisel into the blank which is 
laid on a moving table, the for the 
proper pitch and moved through a nut and lead screw 
much as is the carriage of a lathe but with this difference 
—instead of the divided nut of the lathe, half- 
nut is used, which is provided with a handle and lifted 
out at the end of each cut, the table being returned 
hand to the starting position ready for another blank. 

For the heavier class of work these tables may weigh 
as much as 150 lb. They are V-shaped on the under side 


__ ae 


wees Aoeny 


table being “geared” 


a single 


iain 
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TABLE-CARRYING DEVICE OF CUTTING MACHINE 


FILE 


and slide in a V-bed just as a planer table runs in its 
Though ample provision is made for lubrication, 
the weight of the table, its shape and the hammering it 
gets from a 100-Ib, force out the air 
between the sliding surfaces and unite the table and bed 
so closely, with the oil as a binder, that any movement of 
the table by hand must take 
shop parlance the bed is held fast by “suction.” 

The Madden & Morrison File Co., of Middletown, 
N. Y., makes great quantities of the largest sizes of files 
in use and for such the heaviest type of cutting machines 
The 


by a simple 


ways. 


head at every blow 


considerable exertion. In 


difficulty of moving the beds was over- 


sufficient 


Is required. 
come device which is of general 
interest to 
special one. 

The inch more travel 
than the length of the file being cut, and a trip is set to 
the nut from the screw. In the triangular- 
shaped space, at the bottom of the V-bed and below the 


table, a wedge-shaped piece is secured near the rear of the 


describe, even though its application is a 


table is given a fraction of an 


disengage 


machine. The table strikes this piece just as the last 
tooth of the file is cut and rides up on it during the 
fraction of travel before the nut is disengaged. This 


breaks the grip of the bed on the table, and as the latter ts 
pulled back it rides on top of the oil film, which permits 
At the end of each travel the “suction” 


The action and the result 


easy movement. 
is broken and the 


bed freed. 





obtained are somewhat analogous to those in grinding in 


a valve. The illustration gives an idea of the relation ol 
the parts and the construction. D. A. HAMPsoN, 
Middletown, N. Y. 


Adjustable Wedge Stops for 
Jigs and Fixtures 


Herewith is shown an adjustable wedge stop for jigs and 
fixtures. It is used mostly on mill 
and is designed to take 
The 
clamped, care being 
The 


by pushing in screw A 


fixtures, 
th cast 
casting Is set upon three stationary studs and 
used that the 
adjustable wedge stop is then used 
until the pin B lightly 
after which the is tightened. 


and profile 


care of variations of roug 


nes, 
casting Is not sprung 
in clamping. 
contact 

screw A 


touches the casting, 


The screw contacts the pin C, which forces the pin D 
against the tool-steel bushing Z. 
The bushing is a snug fit in the body of the fixture 


and is held in by screw #. The pin G keeps pin C from 














AN ADJUSTABLE WEDGE 


STO 


turning and coming out. The part // has a hole drilled 
the wedge ./, The 
screw A’ prevents the contact pin B from coming out 
The cover L keeps all dust out while allowing full fre 
dom of the parts. The pin M holds the wedge J 


Dayton, Ohio. M. 


and reamed same diameter as the 


in place 
BASSET 


Grinding Threading Tools 
The sketch shows three 
ing blo k, or jig, 
vrinding inserted threading 


little grind 


made for 


views of a handy 


which I recently accurately 


tools on a surface grinding 


machine. It should prove useful to some ol your readers 


engaged in the production of accurate screw threads, 
such as taps on screw gages. One end of the block is 
arranged for 55-deg. angles and the other for 60-deg. 
angles and can of course be modified to suit any other 


requirement. 

The hole in which the thread tool is placed for grind 
ing is at an angle with the top, to to the 
cutting edge. The bottom of the machined to 
angle. By setting the and D 
successively on the magneti sides, 
top and a flat on the 
Whitworth or other thread it is an easy 
to stone the a Sellers thread, the 
flat may be ground while the tool is in the jig. 


vive clearance 
block ts 
faces A, B,C 
chuck, the 
ground. 


the same 
table or 
For a 
matter 


point may be 


rounded 
correct 


corners off: for 
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The angle \ at which to set the hole to give the 


desired clearance to the cutting edge, and also the angle 
Referring to Fig. 2, 


y’, may be determined as follows: 
threading 


which gives a plan and a side view of the 














en 


kb ke 
FIGS. 1 AND 2. GRINDING THREADING TOOLS 
tool, the distance a tangent of angle of clearance; 
b 2 eX tan d ( angle 


sin 3 thread angle 
of hole in jig with top face. 
The angle of the sides of jig may be determined in a like 
sin 3 thread angle 
COs i) 
London, W., England. J. May. 


Wedge-Grip Milling Fixture 


A vise milling fixture with a wedge arrangement for 
The fixture is clamped between the 


manner for angle 4—that is, sin ho = 


clamping is shown. 
vise jaws of a hand milling machine and is used to mill 
The clamp is shown in 


a clamping slot in work A. 
position as it is when the work is loaded and when it is 





w D 
End View of 
Taper Crip 


WEDGE-GRIP MILLING FIXTURE 


the work is located over pin B and 


the clamp is simply swung over the 


unloaded. After 
against the pin C 
work until the wedge part W tightens over stud D and 
The spring F holds the clamp F in an 

The studs ) and @ can be adjusted to 


over the work. 

upright position, 

take care of all wear and are locked by locknuts // and ./. 
Davton, Ohio. M. Basserv. 
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A Lock for Jig Slip Bushings 


The illustration shows a rugged lock for small and 
medium-sized slip bushings. Its only limitation is the 
size of the bushing, for it will be seen that if the head 
of the bushing is too great in diameter, the principle of 
the lock cannot be correctly applied. 

In this design the bushing is locked against rotation in 
hoth directions and is also secured against climbing up on 
the drill, This is accomplished by means of a pin which 
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fits into a circular groove in the side of the bushing head 
when in the locked position as shown at the right in the 
section VA. This pin is milled out on one side to the 
same radius as the head of the bushing, so that when the 
lever to which it is fastened is raised to a vertical position, 
the relation between the bushing and pin is as shown at 


the left in the section \V.V. When the radius cut in the 


--D~ 
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Section X-X 




















PIN LOCK FOR SLIP BUSHINGS 


pin and the head of the bushing register, the bushing may 
he withdrawn. 

The successful application of this lock is In its use on 
small-sized bushings and in carefully fitting and harden- 
ing its parts. W. Burk BENNETT. 
Bridgeport, Conn. 


Making a Small Bottle Cap 


The bottle cap shown is used in surgical-instrument 
work. ‘The parts of the cap are shown in Fig. 1 and 
the dies for making it in the remaining illustrations. 

The blanking punch and die are shown in detail in 
Figs. 2 and 5. The punch holder A carries the serrat 
ing punch #&, the forming punch C 
punch 2), which pierces the extra hole into which the 
stop F This stop is shown on the stripper F in 
Fig. 3. 

This illustration also shows the dies G, which are in 
one for blanking, piercing and serrating 


and also the small 


fits. 


two sections 


crn 

\ w\ 
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(e 
FIGS. 1 AND 2. LEVER PARTS AND PUNCH FOR 


FIRST OPERATION 


and the other for forming the lever. They are all set 
in the bolster //, J being inserted in the die and retained 
in position by the screw shown underneath it. A section 
of the bolster is shown at J, together with the screw XK, 
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spring Z and pad M. These keep the tension against the 
pad M, which travels in the blanking die and forces the 
blank back into the stock. 

The section at O shows the screw P, spring Q, the 
pad R and the underpad S, which pushes the formed 
piece back into the strip of stock to be carried along out 
of the way of the tool. The pins 77 in the pad S are 














FIG. 3. FIRST OPERATION ON LEVER FOR BOTTLE 
STOPPER: SERRATE, BLANK, PIERCE AND FORM 


shouldered and have springs under them in order to carry 
the formed piece above the rest, as shown at U. The 
stripper is milled just enough for the stock to pass through 
in order to prevent any distortion of the material. 
Fig. 4 shows the dies used on the second operation, 
the bending of the lever being done on the shoulder A. 





E : 
FIG.4 Section through P 


FIGS. 4 AND 5. SECOND OPERATION: PUNCH AND DIE 
USED IN BENDING THE LEVER 





A shouldered stud B holds the end of the cap, as indi- 
cated by the light outline, while the \-ndle is bent down 
over the form C. The two tapered studs DD are equi- 
distant from the center of the stud B and are used in 
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forming the ears, the taper forcing in the forming tools 
on each side of the lever. 

In the punch shown in Fig. 5 £ is a compression pin 
which travels in the cylinder F, the latter being fast 
ened by the two screws shown. The long screw @ in the 
shank of the holder presses against the plate H, which 
bears on the spring J, directly under the compression pin 
E. This retains the lever in position on the stud 2 
during the bending operation. 

The bending is not done on a full form, but simply) 
at the shoulder by insert J, and the pierced end of the 
lever enters into cylinder F about ;4 in. The two pins 
Ak engage on the tapered studs DD, Fig. 4, and press 
on the ears of the lever, bending them easily into proper 
position, 

In Fig. 6 is the punch for the first operation on the 
collar, while Fig. 7 shows the forming die 1, the blank- 
ing, standing and bolster being the same as on the 
lever and are therefore not illustrated. The die A is 
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~ FIG.F FIG.8 
FIGS. 6 TO 8 COLLAR PUNCH AND DIES 


milled through as at B, but beyond the opening for the 
ears of the collar as at C it is milled merely to allow 
passage of the formed piece, which is carried along with 
the stock. A section of the bolster is shown at J and 
the pad on which the collar is formed at ), with the screw 
and spring tension beneath. The stripper and stop are 
built the same as on the lever die. 

In Fig. 8 is shown the punch for rounding the stamped 
part of the collar while the piece is formed by the 
groove H, The sliding movement is governed by the pin 
F, which is in the pin ) and works in the slot H. The 
results are particularly satisfactory, even though it is a 
comparatively small piece to handle. In Fig. 1 the pieces 
are shown full size. Grorce F. KUHNE. 

Rutherford, N. J 


Shaper Splining-Tool Holder 


It is often difficult to spline out dies or similar work 
in a shaper with the tools at hand. For such work I use 
a tool holder such as shown in Fig. 1. The parts A and 
B are made of machinery steel and are jointed at C with 
a %¢-in. pin. The tools are made of 14-in. drill rod, in- 
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serted in the opening at D and securely clamped by tight- 
ening the screw /, which has a knurled head and a cross- 
drilled hole. By slightly loosening the screw £ the tool 
may be turned to any position. 

This holder does away with the tool post, as it is 
secured to the clapper by the screw F and the nut G. 
This allows the use of very short, stiff tools, some of 
which are shown in Figs. 2, 3 and 4. The one in Fig. 2 
is a strong, stiff tool for keyseating. The one in Fig. 
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SPLINING TOOLS AND HOLDER FOR SHAPER 


is useful for planing square recesses, for by loosening the 
screw # of Fig. 1 it may be turned to the different posi- 
tions necessary to work out al! four corners. 

Fig. 4 shows a special form of offset splining tool. 1 
make the tools stiffer by hardening them clear up to the 
round shank and then drawing to a spring temper, al- 
most to the cutting edge. H. M. Darina. 

Greenfield, Mass. 
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A Toolmaker’s Novel Clamp 

The differential clanip shown in the illustration has 
proved to be quite successful. 

The clamp screws of one set that we used had a 17- 


pitch thread, while the bushing was 16 pitch. The clamp 
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A TOOLMAKER’S NOVEL CLAMP 


is adjusted by means of the screw and then tightened with 
the screw bushing, thus exerting quite a pressure. 

The same idea was successfully applied to some “C” 
clamps, the fingers being sufficient to tighten the clamps 
for any job. O. C. Kuurr. 
West Haven, Conn. 
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Gage for Showing Safe Loads 
on Crane Slings 


The illustration shows a gage by the use of which the 
safe load on a chain- or wire-rope two-part sling may be 
obtained for any angle of sling from the vertical to 60 
deg., by either placing the gage against the sling, as 
shown, or holding it at a distance at such an angle that its 
upper edge coincides with the axis of the sling part. It 
is suitable for all the usual sizes of chain or wire rope, 
provided they are in good condition. 

It is simply a light, seasoned-wood frame A, about a 
foot long (or any other desired size) and three-quarters 
of an inch thick, cut out on a jig-saw. In the center of 
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GAGE FOR SHOWING THE SAFE LOADS ON CRANE SLINGS 


this frame is freely suspended a small, heavy pendulum. 
‘Transparent celluloid is put on each side of the frame, 
and on this are marked graduations for the safe loads— 
for chains on one side, for ropes on the other. 

The very fact that such an instrument is in the shop 
and frequently used will lead the men to be more careful, 
vive them a better idea of the effect of the angles on sling 
chains, and lead them to become better informed on the 
strength of such things and the weights of the. pieces com- 
monly lifted. F. W. Satmon. 


Birmingham, Ala. 


The Choice Between Steel and Malleable-Iron castings 


is dictated partly by their respective properties, partly by price 
and partly by the limitations of the processes by which mal- 
leable iron is made. As pointed out in a paper read before the 
International Engineering Congress, steel is, in its nature, 
a more homogeneous metal and therefore tougher and stronger 
than malleable iron. Moreover, castings of malleable iron are 
somewhat prone to actual porosity or sponginess at the cen- 
certain portions of irregular castings, 


ter, especially in 
also a steel casting is stronger and 


so that for this reason 
more reliable. Finally malleable iron can be made only into 
light sections, whereas there is almost no 


castings of quite 
can be 


limit to the size and weight of steel castings that 


produced For uses where only a fair amount of strength 


and toughness is necessary, and the castings are therefore of 


light section, it often pays to buy malleable castings, because 


they are cheaper than steel. 





a 








wii siies “asia. 


ities 


af ni 


aa * 


TPCT: 


Ba SR La 


eh ORE Tamar 


oop oy 


: 
q 











January 6, 1916 AMERICAN 


Asdnnanenennacennnvonenenagssaonnssssivengsynneesdseoesesssaroenegsaevacaetaaeectetaeentg revceenen ones caecegsescanrveecaereegene nan 


A Core-Venting Wire 


The illustration in Vol. 42, p. 376, of a pointed vent 
wire is incorrect, for strange as it may seem, such a 
wire should be upset a trifle on the end so that it will 
push in easily. All skilled molders and core makers 
know this. 

The vent wire with the upset end probably is pushed 
through more easily than the vent wire with the pointed 
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A CORE-VENTING WIRE WITH UPSET END 


end, because there is less friction of the sand on the wire 
from the pointed end up. 

The illustration shows the tip of a vent wire as it 
should be upset for use. Ropert E. Newcoms. 


Holyoke, Mass. 
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Machinist Instruction in the 
Public-School System 


Mr. Turbon, on page 956, Vol. 43, recommends that 
commercial machines be built by students. But the ques- 
tion is, What kind of machine could be designed that 
would require chipping, filing, grinding and scraping of 
a nature that would be a real benefit to the student ? 

These operations must be near the danger line of 
spoiling the machine parts (which may be very costly), 
or they would be of little or no value as instructional 
work. We therefore think it best during the early part 
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EXERCISE IN LAYING OUT HOLES 


of the course to give the boy an inexpensive piece of 
material and make it valuable and important from the 
standpoint of the student. It is of value to the student 
because he knows his efficiency is measured and based 
entirely upon the time it takes to complete the exercise. 
You may say that this will encourage inferior workman- 
ship, but this is not so if the exercises are properly de- 
signed. 

For instance, the drilling exercise, shown herewith, 
is a cast-iron block carefully ground on all sides to 
dimensions. The student is required to lay off the holes 
with scale, square and scriber, then to center punch and 
drill through both ways. The metal remaining between 
the holes both ways is but 0.025 in. thick. This means 
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Discussion of Previous Question 





that all conditions must be just right or the holes will 
run together and spoil the block. 

There may be various causes for this misfortune, such 
as inaccurate layout, improper sharpening of the drill, 
drill not started central with punch marks, block resting 
on chips, etc. A student can be forewarned about all 
these troubles; but he looks lightly upon these warnings 
until he is forcibly convinced by the spoiling of a few 
blocks that hours are multiplying and that there is more 
to the apparently insignificant operation of drilling holes 
than he thought. He now begins to learn, and he settles 
his mind upon it and after considerable effort he finally 
succeeds in making a good block. He then finds that 
repeated failures have taught him the drilling lesson as 
well as the lesson of paying close attention to the advice 
given him by the instructor. 

I use this example to emphasize the use of carefull) 
prepared exercises for the beginners. I believe that the 
student can advance more rapidly and fit himself earlier 
for making actual machine parts by this method than by 
any other. Kk. H. Krieper. 
Lancaster, Penn. 
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Attitude of Employers Toward 
Military Training 


At the risk of seeming cantankerous, I want to reply 
again to Mr. Murphy’s communication on page 1131, 
Vol. 43. 

Any fear which he has that the employees of an 
establishment will take advantage of the full-pay-during- 
encampment privilege just for the sake of the outing 
would be dissipated if he would familiarize himseff with 
present-day conditions in the National Guard. When 
employers grant this privilege, it is almost always accom 
panied—always should be accompanied—by the proviso 
that the men’s proper service be certified by their company 
captain. This requirement is not at all a hardship on 
the company captain, and he is desirous of doing it to 
prevent any imposition on the part of any man, because 
the captain wants the employer’s codperation. He feels 
that he should have it; he feels that the militia merits 
it; and he does not intend that any one of his men shall 
impose upon his employer, to the detriment of the cordial 
relations between employer and militiaman. 

The duties of the present-day militiaman are so ex- 
acting that his enlistment must be actuated by interest 
and enthusiasm of his own, which far outweigh the 
inducement of the ten days’ pay from his emplover. 
Furthermore he cannot enlist just for an encampment. 
The pay is a great stimulus, however; and of equally 
great importance is the interest which the militiaman 
feels is taken in his militia work by the employer, as 
shown by this very course—paying the man who is away 
at the encampment. 

Mr. Murphy need not be concerned about the number 
of men who go to the Plattsburg camp, because those who 
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attend that camp are required to pay for their subsistence, 
etc., and as a rule are not drawn from the shop employees, 
as are the large number of militiamen whom we are 
discussing. 

The militia comes a long way from being what it should 
be. No one realizes its defects and deficiencies more than 
the conscientious company commander. To fulfill proper- 
ly the functions of company commander today requires 
an inordinate amount of time, which the officers generally 
take from their families, because they cannot afford to 
take it from their professional life. They are actuated 
by the keenest enthusiasm, and there is not the slightest 
doubt that they would fight with every resource at their 
command—which happens to be considerable—any at- 
tempt of any of their enlisted men to take advantage of 
the patriotic and public-spirited offer of the employer 
to give part or full pay during the annual military 
encampment. 

Mr. Murphy is worrying over something which the 
militia officers do not need at present to worry over—that 
is, the militiamen from manufacturing concerns being 
so numerous that their annual leaves will cause financial 
disadvantage to their employers. If the number only 
were sufficiently large to cause this embarrassment, we 
should have a very much better militia, and we should 
also find some means of preventing the embarrassment. 
I regret to say that at the present time that is one thing 
we do not have to worry about. However, it is my im- 
pression that after any of our present annual military en- 
campments the participants go back to their work with 
their working efficiency increased an amount great enough 
to more than offset the wages the employer has continued 
during the short absence. 

The militia has been damned from hell to hackney, 
and no doubt has many times deserved it; but a new era 
has arrived, and we are making the fight of our lives for 
more cordial relations between the militia and the em- 
ployer and for mutual understanding, both of which we 
think we are trying to merit. 

Percy E. Barsour, 
Second Lieutenant 4th Co., C. A. C., N. G. S. M. 
New York, N. Y. 
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Recording Our Failures as Well 
as Our Successes 

I have read the editorial on page 872, Vol. 43, which 
impressed me as a timely note of warning and also as good 
advice. Most of us are extremely interested in reading of 
other fellows’ failures; our own we bury deeply with all 
speed. Some of us, I fear, find a sort of unholy joy in 
recording others’ failures, often to draw out ridicule, but 
even in this we may miscalculate the result of our ex- 
posures. 

The old saw of Prof. John E. Sweet, “The man who 
never made a mistake is the man who never did anything,” 
recalls a remark I once heard from the late Lord Kelvin, 
“From my failures have came my greatest successes.” 
But how often do others waste time over these self-same 
failures through lack of knowledge of what has been tried 
out long ago! If as you remark, we could start where 
others have left off, an enormous saving would be effected, 
which would benefit the human race all around. 

A few years ago I was calling upon a prominent engi- 
neer and inventor. Just at that time a specialty in 
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competition with his own patented one was being put 
on the market. A company had been formed and every- 
thing looked promising from the outside for a profitable 
career. Naturally I spoke of this. My friend invited 
me through his office to his experimental room, and point- 
ing to an object away in the corner, he said: “There’s 
the ‘Moon’ Co.’s patent. It has been lying there for a 
good number of years. It was one of my failures.” 

I did not think very much of it at the time; but had 
my friend’s failure been published, one company at least 
would not have passed from its birth to immediate death 
by liquidation. No one can benefit by happenings of 
this sort. Of course we have the type of man who con- 
siders everything he touches to be successful, no matter 
what others think. In all probability he is hopeless. But 
if men who have brought out something really successful 
would place on record the failures they were up against 
before the goal was reached, we would have some very 
interesting and instructive reading. Old readers will 
recall that something of this sort was not the least in- 
teresting part of the late Mr. Porter’s reminiscences pub- 
lished in the American Machinist a few years ago. 

One brilliant failure which happened in a shop is worth 
relating. One day while looking over the stores returns 
for the quarter, I was alarmed at the number of paint 
brushes which were being served out to the engineering 
department, despite the fact that we had a painting de- 
partment. The method of issuing these brushes was by 
the foremen’s orders signed by themselves, the boy clerks 
who wrote orders for material not being allowed to write 
requisitions for brushes. I at once gave directions to the 
stores that in future all orders for brushes must be 
accompanied by an old brush; and so long as this was 
carried out they could accept any signature without ques- 
tion, including the feremen’s boy clerks. 

It was not very long before I discovered what a lot 
of paint brushes are really necessary in an engineering 
department. I was called over by the foreman turner 
to see a job that had stuck when it shouldn’t. It was 
a large steel valve casting. The man was engaged turn- 
ing and screwing the body to receive a mild-steel flange 
already screwed. I found the flange about half an inch 
from its correct position and firmly “fired” on. I imme- 
diately found the cause, and in reply to my question, 
“Why didn’t you put some red lead and oil on the screw, 
before trying the flange?” I was told, “I hadn’t got a 
brush and I waited nearly half an hour while the laborer 
went round the shop trying to steal one, but he couldn't 
manage it.” 

“Well, why didn’t you apply to your foreman, before 
being such an idiot ?” 

“He did,” said the foreman, who produced an order 
for one paint brush signed by himself, at the same time 
informing me that the stores wouldn’t accept it, and he 
was keeping it over to bring before me later on. This 
little incident was a costly affair, as in the end we had 
to turn off the flange to save the body. 

There were numerous other proofs of my failure. Men 
were standing idly by while someone fetched a paint-shop 
boy to put a few dabs of paint inside something before 
it was closed up for dispatch. Many went out without 
the paint. But to cut the story short: I visited the 
stores to investigate and to think out the easiest way of 
“climbing down.” I then found we were using far more 
brushes than ever, and the stores had the remains of a 
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previous brush or some part of it for every one issued. 
These I found were mostly of a pattern quite unknown 
to our order department. Some ingenious individual 
had separated one old brush in such a way that it had 
passed through for two new ones. 

Possibly the unkindest cut of all was one foreman’s 
telling me, when talking matters over, that all the boys 
were becoming humpbacked from going through the 
streets with their heads down, hoping to find the remains 
of a paint brush lying in the gutter. 

My saving efforts on this occasion were without doubt 
a dismal failure, but the lesson learned has been worth 
the money it cost, if only as a guide in my future dealings 
with supply matters. F. P. Terry. 

Belfast, Ireland. 
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Best Way To Do Certain Things 

In Professor Sweet’s article in the American Machin- 
ist, page 936, Vol. 43, on “The Best Way To Do Certain 
Things,” his first example is “the best way to put a 
wheel or lever on the end of a shaft, particularly if 
it is one that has to be removed and replaced, is to put 
it on a fairly steep taper and fasten it by screwing a 
nut on the end of the shaft, and if it is something that 
must occupy a fixed position, a key will serve to locate it.” 

I don’t know of any better way. Capstans are put on 
that way on turret lathes. On they 
are placed on the end of the shaft that runs through 
the sleeve in the saddle, engaging with the rack in the 
slide and operating it. But this matter of a fairly steep 
taper is one that leads to trouble in this instance, at 
Professor Sweet says “particu- 


screw machines 


least in my experience. 
larly if it is one that has to be removed and replaced.” 
That means it is to go on, stay tight and come off easily, 
and that this “fairly steep taper” will give such a result. 

The first consideration is that the capstans shall go 
on tight. They do that—TI can testify to it—but they 
do not come off easily. I have frequently had to remove 
the slide from the saddle and remove the saddle from the 
machine, place it upon its side and drive the pinion 
shaft through the capstan. This upsets the thread upon 
the outer end and causes trouble when replacing the nut. 
Capstans are very often put on without a key, and the 
taper used is of so slight an angle that while it does 
not slip, it often sticks when it is to be removed, and 
it will not come off without something more than rap- 
ping. 

Some years ago I used a Jones & Lamson lathe built 
before the days of the Hartness flat turret lathe. Upon 
the end of the carriage feed shaft instead of the usual 
cone and belt of those days there was a gear. The hole 
through this gear was of such a taper that it would 
slip jf from any cause an unusual strain was put upon 
it, as by the belt. The end of the feed shaft had keyed 
upon its driving end a taper sleeve that fitted the gear. 
The stretching of the belt in a belt-feed lathe and its 
consequent slipping on the cone and stopping of the car- 
riage are annoying, as anyone who has operated one of 
these lathes well knows. 
Jones & Lamson people was intended to overcome such 
trouble, and my experience was that it did. 

Somewhere between the taper of the gear on the feed 
shaft of this lathe, which could always be removed by 
the hand without rapping, and the taper used in the 


This gear connection of the 
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capstan hub of the screw machine or turret lathe there 
may be a taper of such an angle that it will not slip 
when tightened by a nut and will come off easily when 
the nut is removed. If there is not, a key should be 
used, as suggested by Professor Sweet. 

A key is an additional expense, and the 
these tools have preferred to use a taper that will not 


makers of 


slip, and to let people who have to remove the capstan 
get it off the best way they can, <A the end 
of the sleeve which will bear against the inside of the 
capstan hub will force it off however tight it may stick, 
without the usual pounding on the hub with a babbitt 
hammer or the trouble of taking off the slide and saddle, 


nut upon 


as shown in Fig, 1. 

The machine that in my experience has been most 
abusively treated with the hammer is the profiling ma- 
chine, and some milling machines have been a close 
The cutters and collets on the profiler and the 
arbors on the miller are usually driven into the spindles 
The tang of the cutter collet, 
or arbor, reaches to a slot cut through the spindle at a 
convenient point back of the lower, or front, housing 
for the insertion of a taper key to drive out the cutters, 
which frequently stick. 


second. 


with a babbitt hammer. 


In this way they are a source of 
trouble and cause a loss of time in removing, 

Some makers have tried to overcome this difficulty 
by making the spindles hollow and using a long collar- 


FIG | 
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METHODS OF HOLDING PARTS 


head bolt that reaches through the spindle. In the tang 
end of the cutter, or arbor, a hole is tapped. Into this 
hole the bolt the its 
in the taper hole in the spindle. This method is good 
as far as it but to the cutter you must 
slack the bolt and pound upon its head. Such treatment 
is bad for the thread in the cutter and on the bolt 

If the rear or upper end of the miller or profiler spin 


screws and draws cutter to seat 


remove 


foes, 


dle were counterbored for a short distance and threaded 
with a pitch somewhat finer than that of the extreme end 
of the bolt which engages with the cutter tang at the op- 
posite end of the spindle, the bolt could be 
into the counterbored portion a certain distance and the 


screwed 


cutter collet screwed upon its other end, which reaches a 
short distance into the taper hole at the other end of 
the spindle. Then by a few turns of the bolt the cutter 
would be drawn up to its seat in the spindle, and by un- 
screwing the bolt the cutter would be forced in the op 


and 


posite direction and easily unscrewed from the bolt 
shows this fastening. 
the the 


will cause the cutter to be drawn 


taken out of the spindle. Fig. 2 


The difference in the pitch of 
two ends of the bolt 
to its seat in the lower end of the spindle at a more 
rapid rate than that at which the thread on the head 
end of the bolt retreats from the threaded counterbore 
in the upper end of the spindle. Tt is a differential screw 
and it has some pull to it. 


threads on 
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The cutter can be screwed upon the lower end of 
the bolt while the bolt is held from turning until the 
cutter seats itself slightly, or as far as it can be turned 
Then with a wrench upon the bolt 
This method 


with the fingers. 
head the cutter can be finally tightened. 
ought to do away with the pounding. 

When collets become stuck in spindles so badly that 
tae spindle must be removed from the machine, the best 
way I have found to get it out is to cut a thread upon 
the collet head, run on a nut and draw the collet out. 
With a wrench on the put it can be done in less time 
and with less injury to the machine than by warming 
up and expanding the spindle and pounding it out. 

The common practice with profiler and milling-ma- 
chine spindles has been in days past te make the spindles 
solid. Then after chucking the taper hole for the cutter 
in, the proper end of the spindle, a slot is put across the 
spindle at such a distance from its end that the tang of 
the cutter projects into this slot sufficiently so that by 
inserting a taper key in the slot and driving it in with 
a hammer the cutter is forced out of the spindle. The 
tang upon the cutter prevents it from turning around if 
it fits the slot into which it projects; but from the nature 
of the work of both machines, and perhaps more parti- 
cularly the profiler, the cutter depends much more upon 
the fit in the taper hole in the spindle to keep it in 
place than it does upon the tang. Consequently the 
operator drives the cutter into the spindle with such 
force that in time the taper hole becomes enlarged, or 
hell-mouthed, as the metal wall surrounding the taper 
hole from the shape or taper must be thinner at the 
extreme end of the spindle than farther in. Accordingly 
it spreads at that point. When the distortion has be- 
come so pronounced as to prevent the cutter from hold- 
ing, the spindle must be rebored or reamed. The bolt 
will do away with this trouble, which I found to be a 
very serious one. It means changing gages for the taper 
after the hole has been enlarged, and the annoyance of 
having two or three different sizes in the profiler spindles. 

The bolt is used by manufacturers of profilers and 
has been for years. It is an excellent way of holding 
tools in a taper hole anywhere, but I have never seen a 
bolt that will remove the cutter as well as draw it in. 
Some collets are made with removable tangs, and with 
this form the only office of the tang is to present a sur- 
face for the taper key to rest on when driving the collet 
out of the spindle. Collets are used principally to re- 
duce the cost of cutters by making the cutters with very 
much smaller shanks. As such cutters are usually small 
ones, the taper shank without the solid tang is suffi- 
cient to hold the cutter. The life of the collet is much 
longer than that of the cutter, so it is an advantage to 
have a removable tang in it. Tangs either solid or 
removable become bruised and broken from rough usage. 
The collet outlasts several of them. Running entirely 
through the collet is a hole made as large as possible 
without weakening the tang end of the collet or cutting 
away any of the taper hole in the other end. 

It is sometimes convenient to remove the cutter with- 
out, taking out the collet. A piece of tempered drill rod, 
plaeed in the hole through the collet, of such a length 
that it reaches from the end of the cutter to the end 
of the shank of the tang, raising its collar head slightly 
from the end of the collet, will do this. When the 
taper key is inserted in the spindle slot and driven in, 
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it forces the tang shank against this piece of drill rod 
and against the cutter tang, driving it out of the collet 
and leaving the collet in the spindle. The collet shanks 
are ground, the tang end being scraped to fit a 60-deg. 
This enables the cutter to be sharpened while 
Fig. 3 shows 


center. 
it is in the collet, causing it to run true. 
a collet with a removable tang and cutter. 
Springfield, Mass. J. P. PoLanp. 
= 
Oxyacetylene Welding in 
1913 and 1915 

After reading the editorial on page 784, Vol. 43, I 
am prompted to add a few remarks on this important 
subject, for I am strongly in concord with your com- 
ments on the treatise referred to. 

It is true, undoubtedly, that oxyacetylene welding 
methods have gone far beyond repair work. In fact it 
is a question if the process is used as extensively at 
the present time for repair work as in the manufactur- 
ing industries of the world. Personally I am decidedly 
of the opinion that if statistics could be obtained it 
would be found that the process is used far more ex- 
tensively in the manufacturing industries than in re- 
pairing. The process has no limitations as to classes 
of metal—aluminum, brass, copper, iron and steel are 
welded with equal facility. The oxyacetylene method 
when employed on manufacturing parts is not only quick, 
but enables the operator to weld where it would be dif- 
ficult or impossible to work by any other method. There 
are the further advantages of neatness and strength over 
the antiquated methods of soldering, brazing and rivet- 
ing. It now affords one of the most powerful, valuable 
and economical methods of dealing with an immense va- 
riety of manufacturing operations, which can be car- 
ried out without any injurious effects upon the metal. 

It is impossible to enumerate in anything like com- 
plete detail all of the various kinds of work now being 
executed in the metal-working industries, but the fol- 
lowing will no doubt suffice to show that the flame- 
welding process is not confined to repair work. It is 
used at the present time in the construction of metal 
railway vehicles, automobiles, aéroplanes, bicycles, metal 
motor boats, petrol tanks for submarines, for torpedo 
boats, for motor vehicles and aircraft, boilers, retorts, 
evaporating pans, safes, cylinders, machine protection 
guards, castings impossible or difficult to mold by making 
in parts and uniting, pipe manifolds and connections of 
intricate forms, metal doors and furniture, casement 
frames, artistic metal work, sanitary and domestic arti- 
cles, ete. A. EYLEs. 
Manchester, England. 

4 

Electric or Blow-Pipe Welding of blow-holes and shrink- 
holes in steel castings is now a practice recognized in speci- 
fications. If the defect is not so located as manifestly to make 
the casting unfit for use, and if the defect is properly repaired, 
a welded casting is perfectly satisfactory. The defect, how- 
ever, should be really eliminated, not simply plugged—as was 
pointed out in a symposium on iron and steel, presented be- 
fore the International Engineering Congress. By opening a 
hole to the bottom with the flame or arc, much as a dentist 
prepares a cavity in a tooth for filling, and then filling it 
with metal that is welded to the partly fused walls of the 
hole, the casting can be made truly sound. The hardening 
effect of the high temperature and rapid cooling upon the steel 
adjacent to the weld, especially in medium and hard castings, 
and the stresses set up by the cooling of large welds make it 
essential in a great many cases that the casting be rean- 
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Another British Restriction 


The hint that Great Britain, by royal proclamation, 
might restrict the importation of other things than ma- 
chine tools was well founded. Dealing in optical instru- 
ments is now to be controlled. A cablegram from the 
American consul-general at London, dated Dec. 20, reads: 

“Minister of Munitions prohibits all dealings without 
license in certain optical instruments, including pris- 
matic binoculars, monoculars, telescopes, periscopes, and 
compasses for reading and azimuth angle simultancousl) 
with sighting of object.” 

It is understood that this does not prevent legitimate, 
established importing. The firms carrying on such busi- 
ness, however, must obtain a license and subject them- 
selves to Government regulations. The purpose in issuing 
the proclamation is to put in the hands of the Minister 
of Munitions complete control of certain things that are 
needed in the production of war materials. 


cy 
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Perspective Illustrations in 
‘American Machinist’’ 


In a narrow sense the illustrations in the pages of 
technical journals serve the same purpose as the head- 
lines in newspapers. Both attract attention. Both give 
individuality. Both are features intended to appeal to 
busy readers by the power to give information in a com- 
pact form. It is but natural therefore to find from year 
to year an increasing number of illustrations appearing 
in the pages of technical journals. 

From a broader viewpoint the illustrations on the page 
intended to convey technical information serve a more 
important purpose than merely to attract attention and 
give individuality. The reproduced drawing, sketch or 
photograph is a means of conveying ideas, and is there- 
fore a form of language. It is a form of expression that 
can be used widely in technical journalism and has tre- 
mendous possibilities for worth-while results. By no 
other means can information be presented in so compact 
a form, and from no other form of expression can ideas 
and facts be grasped so quickly by the reader. If 
anyone wishes to prove this statement to his personal 
satisfaction, let him write a description of the geometric 
shape of an egg so that he will completely and unmis- 
takably describe the object to a man who has never seen 
one, and then set the result of his efforts alongside a 
rough pencil sketch of an ordinary hen’s egg. The mess 
of words will promptly go into the waste basket or kitchen 
stove. 

As the language of engineering and shop drawing has 
numerous kinds and modes of expression, a heavy respon- 
sibility is put upon the technical editor to select the 
one best adapted to convey the information that is to be 
presented to his readers. In the machinery-building field 
the perspective form has a number of advantages. By 
comparison, orthographic projections are puzzling—espe- 
cially when reduced to a small scale for the purpose of 


reproduction—and halftones are apt to be obscure, due 
to the loss of sharpness in detail from engraving, and 
from the additional fact that photographs taken in dark 
machine shops are not apt to possess the clearness ne 
essary for successful reproduction. 

For these general reasols the Ameri an Machinist has 
continued to use more and more perspective drawings and 
sketches during the last two years. During 1915 a new 


form of perspective known as the “background persper 


tive.” was adopted to show jigs, fixtures, punches and 
dies, die-casting molds and other small tools. The sw 
cess of this form prompted further experiment, which 


has resulted in another form of perspective, known as the 


“flat-tone perspective.” 
pear for the first time on pages 14, 24 and 25 of this 


Examples of this new type ap 


issue, 

Both of the processes have been developed by A. L. 
Ormay, chief draftsman of the Hill Publishing Co. They 
will be used freely in the American Machinist through- 
out the year 1916, particularly for presenting details, 
with the expectation that the essential points of jig, 
fixture, small-tool and machine-part design will be pre- 
sented in a clearer, more compact fashion than is possible 
by any other method. 
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Great Britain’s Trade in 1915 


The European war has clearly been the only factor of 
f the United 


any Importance in the economi Postllon « 
Kingdom during the year that has just passed. An 
observer would have noticed apparently a remarkably 
prosperous condition of internal trading. As regards 
overseas trade, when imports and all exports are added 
together it will probably be found that the total is 
£100,000.000 (say $500.000.000) or more in excess of 
the total for 1914. But prices have risen, and the 
increase in the figures is in fact due to the imports. 
Export total values are down. At the moment of writing, 
it is somewhat difficult to make an estimate, but exports 
of British production should reach £385,000,000, plus ex- 
ports of foreign and colonial produce of about £100,000,- 


1 


000, or a slight increase on 1914. Unless a marked drop 
shows in the last week or so of the vear, imports should 
reach £850,000,000, far in advance even of 1913. 

Great Britain always has had on the surface a trade 
balance in the wrong direction. ‘There are, however, the 
well-recognized invisible exports, important among which 


Although an unknown but 


is the shipping industry. 
extremely large proportion of the total number of British 
ships are employed on Government service, the increase 
in freight rates has been so high that the shipping vais 
will probably exhibit an increase. Of the three sides on 
which the influence of Great Britain in the European 
war is most important, namely, naval and military, finan- 
cial, and external trade, it is perhaps the financial that 
is causing the most thought. Expenditure is growing 
and for war purposes has now reached probably £5,000,000 
a day. The income for the same purpose is about one- 
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quarter of this. Clearly the national debt increases. Great 
Britain in many ways is carrying on the war regardless 
of expense. In rate of expenditure she is easily ahead 
of all the other countries concerned, taken individually. 
but about one-third of the expenditure is in loans to 
British and therefore cannot be 
regarded as a dead loss. 

According to the latest estimates the yearly income of 
the United Kingdom is about £2,500,000,000, while that 
of Germany is not very different, though the relative 
populations, say 68,000,000 of Germany against 46,000- 
000 of the United Kingdom, must be remembered. An 
effect of the war, however, has been to consolidate the 
British Empire, and here the total income for the past 
year has been estimated at something like £4,035,000,000. 
India is counted at £700,000,000, Canada at £350,000,000, 
Australia at £230,000,000, Crown Colonies, ete., at £150,- 
000,000, New Zealand at £55,000,000, and South Africa 
at £50,000,000. Up to a certain point, at any rate, Great 
Britain is paying for the war, and her figures as to 
overseas trade and treasury payments and receipts are 


dominions and _ allies 


available from month to month. 

In Great Britain the adverse trade balance has de- 
creased month by month, and in various ways, including 
some revision of the fiscal policy, attempts are being made 
to equalize the values of exports and imports. Consider- 
ing the facts that the German, Austrian and other markets 
are not available, and that even before the recent army 
increase 10,000,000 workers had been withdrawn 
from useful production, the figures available relating to 
overseas trading must be regarded as hopeful. Though 
it is the Englishman’s privilege to grumble, there is no 


some 


real pessimism as to the future. 

Of course the cost of living and prices generally have 
advanced, and costs of production have risen ever since 
the outbreak of war. Some 4,500,000 workpeople, it has 
been estimated, have had their wages raised by something 
approaching a total. of £40,000,000 a year. In many 
instances increased earnings are not being used with a 
view to the future; nevertheless savings have increased 
to about £600,000,000 a year. A remarkable feature of 
the British, and in fact of the whole European, situation 
is the extraordinary influence of the state as a stabilizer 
of conditions. In Great Britain the state has assumed 
complete control of the railways, Government insurance 
has been effected of commerce and property 
(against Zeppelin raids), the banks have been supported 
by the use of publie credit, prices of various commodities 
have been regulated, foreign trade has necessarily been 
controlled, and in many respects in the engineering world 
an industrial revolution has effected. Up to the 
beginning of December some 2,026 engineering establish- 
ments were directly controlled; by the Government, a 
department deciding what work should be done and in 
what order. This has applied with particular force to the 
machine-tool industry, all the shops being engaged to the 
fullest capacity, while many firms that never dealt with 
machine tools save in the way of nsage have been kept 
going as fast as possible on their prodyction. 

Machine-tool exports have fallen considerably botly as 
regards quantity and total value, although values per 
ton have naturally risen. Total export values will prob- 
ably not reach £800,000. Imports, even at the end of 
last November, almost touched the £2,000,000 mark, a 
value five times that of the same period of 1914. 


even of 


been 
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It is beyond question that the present engineering 
output could not have been attained without the large 
increase in the employment of women on machining 
operations. Whole factories are being run solely by female 
labor, as regards machine work, and the initial conserva- 
tism which is inherent in almost all British people having 
been overcome, nothing but praise is heard as a rule for 
the efforts of the women, who seem happy at their work, 
partly perhaps because of the additional opportunities for 
social intercourse. In machine-tool work more particularly 
they have made a start, but not much more. Female 
employment in this branch is steadily growing, however, 
the women as a rule being given comparatively simple 
repetition work on the smaller machines, often leaving 
work requiring more skill for the men who take their 
places in the evening. No single type of machine tool 
can be recalled that is not being operated on these lines 
by British women. 

In Great Britain the output of machine tools for home 
consumption is enormous, and in this respect at least 
the war has some advantageous features for the British 
engineering industry. Shops are being equipped with 
modern tools which in many cases are simplified to meet 
the present purpose only, but the construction leaves the 
addition of further parts in the future easily possible. 
A lathe intended, for instance, for what is known in 
England as “sliding” will not be fitted with a lead screw 
for screw-cutting purposes until later. In addition the 
machine-tool industry itself is revising its outlook, and 
firms that made many types of tools are contenting them- 
selves,sometimes under Government difection, with one or 
two types, on which they have advantageously introduced 
more modern methods of manufacture. Thus the British 
machine-tool industry will probably at the end of the 
war be in a condition to give a good account of itself 
when the rebuilding and reéquipment of Belgium, north- 
ern France, parts of Russia and so on, must be undertaken. 


Ped 
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Why Exact Comparisons Are 
Often Difficult 


There are many fundamental truths which are hard 
to prove because we have no exact comparisons, nor can 
we have in many cases except by laboratory methods. 
We all know that a rigid building that prevents or 
absorbs vibration must give better results with cutting 
tools than. one that allows the machines to weave, or 
change location on the floor. True, some machines have 
weight enough and are stiff enough to do good work even 
in a shaky building, but they are the exception. 

Direct comparisons of this, however, are few and far 
between. For when we move from the old wooden shop 
to the new one of steel or concrete, or a combination of 
the two, we never arrange machinery in just the same 
way and usually speed up the line shaft or change the 
methods in other ways. And every change, no matter 
how slight, makes exact comparisons out of the question. 

Every testing engineer knows that the only way to 
secure reliable results is to change one thing and only 
one thing at a time. In no other way can exact data be 
secured. 

This condition explains why we are lacking in exact 
comparison in many shop matters, things which it often 
seems that we should know all about. 
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Mechanical Planer Controller 

Electric drive of a planer by means of a reversing 
motor is the most severe machine-tool drive of present-day 
practice. Not only is a very special motor necessary, but 
the control of this motor with regard to speed and ac- 
curacy of reversal is very exacting. This difficulty has 
been solved in various ways in the past by the use of 
contractors and electrically controlled switches, and cur- 
rent relays. The Cutler-Hammer Co., however, has made 
a mechanical problem of this control, and a 48-in. by 
14-ft. Cincinnati planer equipped with its apparatus has 
been in successful use for several months in the shop 
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The reversing shaft is operated from the ordinary re- 
verse gear and dogs of the planer through levers, shown 
at D Fig. 3, and it moves a short distance from the center 
in either direction. As this shaft rocks back and forth, 
a set of cams on it alternately close the motor circuits, 
thereby causing the motor to rotate in one or the other 
direction. Simultaneously the accelerating shaft is re- 
leased so it is free to rotate through a certain angle, the 
rotation being controlled 
E, Fig. 2. 


turns, it moves another series of cams which close switches 


speed of by an air dashpot, 


shown at As this accelerating shaft slowly 


that short-circuit the armature resistance and the series 











" 
: 


FIG, 1. 


of the Triumph Electric Co., Cincinnati, Ohio. Among 
the many advantages of the mechanically operated con- 
troller an important one is that being a mechanical device 
it is in a class of machinery easily understood by the 
planer operator and therefore likely to receive proper 
attention him. 

The setting and general arrangement of the apparatus 
are shown in Fig. 1. Here the motor is shown at A and 
the two push duttons for starting and stopping, at B. The 
main part of the controller is contained in a rugged 
cast-iron box C, with doors on each side to protect the 
contents. In the pictures the doors are shown open. The 
box, or casing, is also shown in front and rear views in 
Figs. 2 and 3 respectively. 
for use with an adjustable-speed compound interpole 
motor, and it is arranged to cut out the compound field 
after the motor has come up to speed, and also to give 
separate adjustment to the cutting and return speeds. 
The controller box, or casing, contains two shafts, the 
first of which is called the “reversing shaft” and the 
second the “accelerating shaft.” 


from 


This controller is intended 








GENERAL VIEW OF PLANER CONTROLLER APPARATUS 


resistance as 


field, and at last insert the shunt field so 
to bring the motor up to maximum speed. 

In reversing the motor from one direction to the other, 
the shunt field is first strengthened so as to produce al 
The motor acts 
Then 


resistance is all inserted in the motor circuit, and when 


dynamic braking action of the motor. 
as a generator and feeds power back into the line. 


it has reached a sufficiently low speed, the armature circuit 
and the in the opposite 
By proper setting of the Various cams and 


is reversed motor accelerated 
direction. 
proper adjustment of the dashpot, the reversing time can 
be adjusted in such a manner that the current surges 
on the motor are always kept down near the normal full- 
load current the motor, when from 


high-speed-forward to the higher-speed reverse, The coMm- 


of even reversing 
mutation of the motor is at all times sparkless. 

As mentioned above, the shunt field resistance of the 
motor permits independent adjustment for cutting and 
reversing stroke. This is accomplished by means of two 
field regulators which are mounted in the cover of the 
casing, as shown at F, Fig. 2. When conditions make it 
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advisable, these regulators may be mounted separately. 
Mounted as shown, however, they are easily accessible to 
the operator. The starting resistance is mounted in a 
separate frame, and in individual cases may be placed on 
top of the controller case, on the planer housing, or 
wherever most convenient. 

In addition to the apparatus described above, there 


When 


is a single-pole, double-throw solenoid switch. 
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All-Metal Lift TrucKs 

The type of lift truck shown resembles closely the four- 
wheeled one described on page 38, Vol. 43. Several im- 
provements, however, have been added. The lifting hook 
is made to release automatically, so as to permit the free 
use of the handle. The hydraulic check mechanism is 
so made that the platform may be easily lowered when 
empty, without the usual necessity of standing on it or 




















FRONT VIEW OF MAIN MECHANICAL PLANER 
CONTROLLER BOX 


FIG, 2 


energized, this solenoid switch completes the line circuit 
to the motor, and the planer may be operated. When 
the switch is deénergized, it completes a dynamic brake 
circuit of the motor and produces a quick stop. This is 
for the purpose of bringing the motor to rest quickly in 
case the line current should fail, or if the operator should 
wish to stop for any reason. Ordinarily the operator 
stops the motor by pulling the tumbler, which forms part 
of the regular planer reverse, to central position. The 
reversing shaft of the controller will return to the “off” 
position and disconnect the motor from the line. On the 
other hand, if very quick stopping with dynamic action 
is required, the operator pushes the stopping button in 
the two-button station mounted on the planer bed, and 
previously referred to at B, Fig. 1. This the 
solenoid circuit of the above-mentioned clapper-switch, 


opens 


thereby closing a dynamie circuit and bringing the motor 
to the desired quik N stop. If the operator again desires 
to start the motor, he brings the tumbler of the operating 
mechanism to center, or “off” position, and pushes the 
other control button. This last action closes the solenoid 
switch connecting the controller to the power circuit, and 
it is then only necessary to throw the tumbler in the 
forward, or reverse, direction, to start up the machine. 

On test, the equipment has shown that the minimum 
stroke at which the planer will operate is only limited by 
the setting of the table dogs, and by the use of properly 
designed dogs the cutting distance can be reduced to any 
required amount. The only attention this apparatus re- 
quires is the occasional filling of the grease cups which 
lubricate the bearing surfaces. As the controller is amply 
supplied with these cups, no other lubrication is required, 
and weekly or fortnightly inspection will keep the mech- 
anism in perfect condition. 











REAR VIEW SHOWING SHAFTS AND LEVER 
CONNECTIONS FOR THE CONTROLLER 


FIG. 3. 


using a weight. The front wheels can be turned com- 
pletely around with the platform in either elevated or 
lowered position. On account of the lever or handle 
being free, the truck can be easily guided under the 
wooden platforms at will. 

The truck is of all-steel frame construction, and the 
bar-steel cross connections render the making of trucks 
of any width an-easy matter. The wheels are equipped 
with roller bearings and are regularly furnished 6, 7 or 
9 in. in diameter on any of the trucks, as ordered. These 
trucks weigh from 215 to 295 Ib. net, and up. They 
are made by the Stuebing Truck Co., Cincinnati, Ohio. 














IMPROVED ALL-METAL LIFT TRUCK 
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Heavy Manufacturing Lathe 


The Hindman high-duty lathe shown, recently placed 
on the market by the Duff Manufacturing Co., of Pitts- 
burgh, Penn., was designed especially to meet the demand 
for a low-swing lathe of extreme power, for turning 
diameters which are too small to put in larger lathes. 
The machine was designed to be capable of turning any 
diameter, from the smallest up to 12 in. at approximately 
the proper cutting speed. 

The drive is by tight and loose pulleys with single belt 
from the main line; or a two-speed countershaft can be 
used, giving two changes of speeds with one change of 
gears. The loose pulley is mounted on roller bearings. 
The bed is so arranged that the motor can be bolted to 
it, and it can be arranged for either a gear drive or a 
silent chain drive. The arrangement of the pulley also 
permits the motor to be bolted to the floor. The main 
driving gear on the spindle is 18 in. in diameter with 
341-in. face, and it is made from a forged and rolled 
section. The pinion meshing into this gear is cut from 
a solid bar, carbonized, heat-treated and ground. 

There are three changes of speeds furnished by means 
of slip gears—all of steel. The pinions of these change 
gears are all carbonized, heat-treated and ground. The 
smallest pinion of the set is made of vanadium steel. 
The speed changes are in the following ratios: 11 to 1, 
1444 to 1, and 18% to 1. The feeds regularly furnished 
are five, ranging from 0.020 to 0.100 in. in steps of 0.020 
These changes are obtained by means of slip 
All of the feed gears 
proportions to 


in. each. 
gears similar to the speed changes. 
and change gears are of steel of ample 
stand heavy duty. 
The apron is of 
equipped with reversing mechanism. 


the double-support and is 


All 


type, 


gears are con- 
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Semiautomatic Thread Miller 


The thread miller shown was designed especially for 
threading bronze primer bodies. The piece is held in 
a lever-operated spring chuck and advanced into position 
by a hand-operated cam, the work spindle being rotated 
by a worm and wormwheel acting through a jaw clutch 
After the piece is chucked, the hand lever raises the cut- 

















SEMIAUTOMATIC THREAD MILLER 


Overall dimensions, 48x12 in 




















LATHE 


in.; 
5x7 in 


HEAVY-DUTY MANUFACTURING 
over ways, 20 in.; over carriage, 12 
20 in.; front spindle bearing, 


Swing 


stantly in mesh. The carriage is made heavy with wide 
ways and large bridge. The tool rest is made of a steel 
casting. The bed is of the box-type pattern, heavily re- 
inforced and is so arranged that it can be easily equipped 
with a turret. The weight of the machine, with 8-ft. 
bed, is about 5,000 Ib. 


ESPECIALLY 


distance 
width 


TURNING SHELLS 
bed 


ADAPTED FOR 


&-ft. bed, 40 in.; width of 
length of carriage, 30 in 


centers, over ways, 


4% in.; 


between 
of belt, 


ter into the worm and starts the work spindle. On com 
pletion of the thread the cutter is withdrawn, and the 
work spindle automatically returns to its original po 
sition, 

There is a graduated adjustment for depth of thread 


for use in setting the machine. The cutting time is 20 
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sec., Which gives an average of over 100 per hour, The ma- 
chine shown handles work up to 3 in. in diameter, and a 
larger one is also built on the same general lines to take 
work up to 10 in. in diameter and 30 in. long. It is 
made by the T. C. M. Manufacturing Co., Harrison, N. J. 


Portable Shop Crane 


The superstructure of the portable crane shown is made 
of steel in order to secure lightness. The 
cast iron, with its braces, ribs and lugs cast integral and 
made sufficiently heavy to provide the necessary strength. 
The light superstructure and heavy base give the crane 
a low center of gravity. 

The caster and the two front wheels support the base 
at three points so that twisting strains in passing over 
uneven floors are eliminated. Steering is accomplished 
by the caster in connection with the all-steel handle. The 


base is of 

















PORTABLE SHOP CRANE 
Capacity, 1 ton; lift, 6 ft. 6 in.; overhang, 33 in. 


crane is locked by the hand nut, shown on the caster, 
which can be operated by the foot without stooping. 

On the one-ton size shown, a single chain is used which 
automatically runs to the sheave pulley at the top and 
is out of the way of work under the crane. A bridge on 
the sheave-pulley casting prevents the hook from running 
off. The hook is drop forged of heat-treated steel with 
a large factor of safety. The chain winds on the drum 
singly. 
the United En- 
gine and Manufacturing Co., Hanover, Penn, 


This crane is made in several sizes by 


Column or Bench Hand Miller 

The machine shown is intended to be used either as a 
column mounted or a bench hand miller. It was de- 
signed to meet the demand for a small miller adapted 
for splining or milling small parts at high speed. Parts 
of rifles, revolvers, automatic machines, typewriters, sew- 
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ing machines and the like can be machined with great 
rapidity. 

The spindle is made of high-carbon steel, ground all 
over and mounted in ball bearings which are provided 
with dust-proof covers. All sliding bearings are unusu- 
ally wide and provided with gibs which can be adjusted 

















COLUMN OR BENCH TYPE HAND MILLER 


Working surface of table, 3%x13 in.; longitudinal feed of 
table, 6% in.; vertical adjustment of knee, 5 in. 


The crossfeed knob is graduated to read in 
thousandths. Both table and knee are provided with ad- 
justable stops. The machine is provided with spindle 
speeds of 100 to 1,200 r.p.m. The height of the bench 
machine without column is 18 in., weight 175 Ib. 

The machine is a recent product of the Bickett Machine 
and Manufacturing Co., Cincinnati, Ohio. 


oe 
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for wear. 


Copper Band-Turning Machine 


For the forming of copper driving bands on high- 
explosive and shrapnel shells, the Traylor Engineering 
and Manufacturing Co., Allentown, Penn., has developed 
the machine shown. 

The positive opening and closing chuck, operated by 
compressed air, is used for holding the work. A valve 
and lever placed in front of the machine make it easily 
controlled. The chuck is positive and allows ready re- 
placement of a shell in the machine. The forming of the 
copper band is done by two tools easily operated. 

The machine is arranged for taking any shells, from 
2 in. diameter up to and including 6 in. diameter. The 
operation of the machine is such that a roughing cut is 
first taken off, which brings the band down to size. The 
mechanism for taking this cut is so designed that it is 
not necessary to work to figures. Consequently high-class 
skill is not required. The finishing cut is operated by a 
lever on the back of the machine, and no gaging of any 
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kind is required to bring the band down to the proper 


diameter and form. 

In the turning of the copper driving bands on 18- 
pounder high-explosive shells, the rate of production has 
been as high as two shells per 50 sec. This includes all 
of the necessary time required to take the shell off the 
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COPPER BAND-TURNING MACHINE 


rack or floor, put it in the machine, turn up the band, re- 
move the shell from the machine and put another one in 
its place. A fair average for this machine is 100 shells 
per hour, making it possible to turn out 1,000 shells 
per machine per 10 hours. 


Friction Clutches and Pulleys 

The aim in designing this clutch has been to avoid 
unnecessary weight, secure easy operation and maximum 
adjustment for wear, with simplicity of construction. 




















FIG. 1. EXPANDING FRICTION CLUTCH 


Clutch sizes, 9 to 12% 
Pulleys, 8 to 16 in. diameter, 3 


in.; diameter, 1; to 2, in. shaft. 


to 6 in. face 

The body is keyed to the shaft and held in position 
It carries two friction shoes which 

surface of the rim of the hub, as 


by a hollow setscrew. 


work on the inner 
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FIG. 2 

















PARTS OF FRICTION CLUTCH 


shown. ‘These shoes are expanded by wedges in the ends 
of the arms, these wedges being easily adjustable. Springs 
hold the shoes away from the pulley when not in action 
and prevent any tendency to drag. Ample lubrication 
is provided by means of an internal reservoir. 

Clutches range from 4 to 12 hp. at 100 r.pm. They 
are made both as separate clutches and in complete coun 
tershafts by the Bicknell-Thomas Co., Greenfield, Mass. 


Electric Scam Welder 


The illustration shows a motor-driven electric 
welding machine recently developed by the Toledo Elec- 
tric Welder Co., Cincinnati, Ohio. 

The machine is designed for rapidly welding cylinders 


The weld d 


secali- 


made of sheet metal or lead-coated stock. 














ELECTRIC SEAM WELDER 


surface 1s left smooth, permitting enameling or other fin 
ishing without any further preparation. 
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Albert Vuilleumier, until recently assistant chief engineer 
of the Becker Milling Machine Co., has become works man- 
ager of the Standard Machinery Co., Mystic, Conn. 

Thomas F. Fournier, chief engineer of the Becker Milling 
Machine Co., Hyde Park, Mass., has resigned to become gen- 


Mystic, Conn 


the 
Cart- 


eral manager of the Standard Machinery Co., 

W. P. Cartwright has been placed in charge of 
room of the Buick Motor Car Flint, Mich Mr 
wright was formerly associated with the Anderson Forge and 


Machine Co 


die 


Co, 














At 
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points and dates indicated: 


No. 2 Southern Foundry, Rirmingham 
No. 2 X Northern Foundry, New York 
No. 2 Northern Foundry, Chicago 
Bessemer, Pittsburgh 

Basic Pittsburgh 

No. 2X, Philadelphia 

No. 2, Valley furnace 

No. 2 Southern, Cincinnati 

Basic Eastern Penn 

Gray forge, Pittsburgh 


Copper, electrolytic (carload lots). 
Tin. 

Lead 

PE, o iavinn ts 

Copper sheets, base P 
Copper wire (carload lots) 

Brass rods, buse 

Brass pipe, base. 

Brass sheets. .. 

Solder 4 and } (case lots) 


add lc. per Ib. 


convenience. 


ROLL SULPHUR in 360-lb 
$2.15 per 100 Ib. 





PIG ITRON—Quotations were 


METALS—Below are the present 
parison of practically a month and 





AMERICAN 


MISCELLANEOUS METALS—NEW YORK 


Prices--Materials and Supplies 


AONDUUUULUQQQQ000E 000000004000000000E UU UAHHANOOGROOO OUT TH ACU S0UE EEA AAS NANA AAANOURU UU UAA AAA OGARGUOUUOOOONOGGOOEOUUUGOOUOOGOOOGAGGOUOOOGUUUUOUGAOGQONGEOOOGOOODOAOUENOOAUONEUOUOOUOUOOOEOAOUOEEUEGL OO OOUOOOOOOOAEEOEOOOUOOUONOALAA 


current as follows at the 
Dec. 30 Dec. 3 Jan. 2 
1915 1915 1915 
$14.50 $14.00 $9.50 
19.50 17.75 14.25 
18. 50 18.00 13.00 
20.45 18.95 14.70 
18.95 17.45 13.45 
19.50 17.75 14.25 
18.50 16.00 13.00 
17.40 | 16.40 12.40 
18.50 17.50 13.50 
18 20 16.45 | 13.45 
quotations with a com- 
year ago 
Dec. 30, | Dee. 3, Jan 2, 
1915 | 1915 | 1914 
Cents per pound — 
22.50 20.00 13.25 
40.00 38 .CO 33.25 
5.40 | 5.25 3.80 
18.00 | 17.50 5.85 
27.00 | 25.00 18.50 
30.25 | 28 .25 13.25 
32.00 27 . 25 13.00 
36.00 32.00 15.50 
32.00 27 .25 13.25 
24.75 23.50 21.00 
per lb. and spelter at 17.75c. 


In St. Louis lead sells at 5.32%c 


MONEL METAL—The following 


prices hold: 


Mill Lengths 8 Ft. and Over 


For cutting to any specified 


length 


are to regular customers and delivery 


bbl, 


n¢ 


delivered at w 


The scrap allowance is 18c. per Ib. 

STANDARD PIPE—On carload lots f 
following discounts hold 
% to 2-in. steel, butt welded 
2% to 6-in. steel lap welded 
7 to 12-in. steel lap welded 

At this rate prices are as follows 

-Cents — 

Diam- Galvan Diam- 
eter Black ized eter 
Rs as ig tee 2.53 4.19 h-in.. 
Os wp 0 3.74 6.30 6-in. 
1%-in.. 5.06 8.39 7-in. 
1%-in.... 6.05 10.02 8-in... 
2-in.. 8.15 12.55 9-in 
2%-in 13.45 21.92 10-in. 
S| 17.59 28.68 l1l-in.. 
4-in. 25.07 10.87 12-in.. 


NAILS—Wire nails f.o.b. Pittsburgh ; 
vanized 1 in. and longer, $4.10, and shorter, $4.60. 


Flats not rolled wider than 6 in. or less than } in. thick 
Hexagon Bars two cents (2c) per pound over corresponding size of round rods 


than 1 ft. 


»t shorter 


10,000 6,000 2,000 500 Less than 
Lb Lb. Lb Lb 500 Lb 
Size, of a Size of a Size of a Size of a Size of a Size 
In and Over and Over and Over and Over and Over 
Rounds—Squares ~--— -Cents per Pound———— oa 
r mo 31.50 32.00 32.50 33.00 36.00 
; 1 31.25 31.75 32.25 32.75 35.75 
i tolj 31.00 31.50 32.00 32.50 35.50 
1¢4 to 2] 31.75 32.25 32.75 33.25 36.25 
Rounds 
3 to 3% i 32.50 33.00 33.50 36.00 37.00 
Squares 
wad 32.50 33.00 33.50 36.00 37.00 
Rounds 
34 to 34.. ‘ 32.25 32.75 33.25 35.75 36.75 
; Squares 
} 37 to 3 , 32. 25 32.75 33.25 35.75 36.75 
Rounds—Squares 
4 to 4 33.00 33.50 36.00 36.50 37.50 
5 to6 36.00 36.50 37.00 34.50 38.50 
36.50 37.00 37.50 38.00 39.00 
Flats 32.50 33.00 33.50 36.00 37.00 


orks. 


.o.b. Pittsburgh the 


Black Ga 


i8% 

77% 

(9% 
. Ce 
Black 
34.04 





sell at $2. 


Ivanized 
63% % 
62% W/) 


58% 


nts ~ 

Galvan- 
ized 

.50 


‘fee 
tom Pol 
un 


-_ * 


10; gal- 


These prices 


is made at the mill's 


sells in New York at 
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STEEL SHEETS FROM JOBBERS’ WAREHOUSE, NEW YORK 
Dec. 30, | Dee. 3, Jan. 2, 





1915 | 1915 1914 
— Cents per pound— — 

No. 28 Black 3.15 3.15 2.60 
No. 26 Black. sia le 3.05 3.05 2.50 
Nos. 22 and 24 Black.. Bras, ee 3.00 3.00 2.45 
er) ) * Sar 2.95 2.95 2.40 
No. 16 Black.. keene 2.90 2.90 2.35 
No. 14 Black.. et is 2.80 2.80 2.25 
No. 12 Black.. ‘ 5 aA i 2.70 | 2.70 2.20 
No. 28 Galvanized 5.50 5.25 3.50 
No. 26 Galvanized 5.20 4.95 3.20 
No. 24 Galvanized 5.05 | 4.80 3.05 





ZINC SHEETS—The following prices prevail: 


Quantity Cents per Lb 
eR EC oe a 22.00 
In casks, New York.... = ES Ee cael _ 23.00 
Sees GO, DOO MOE a sik cee a wees eaawes aia 24.00 


SEAMLESS DRAWN TUBING—The base price is 33c. for 
brass and 33c. for copper. For immediate stock shipment 3c 
is added, which gives the following quotations in cents per lb. 


Diam., In Brass Copper Diam., In. Brass Copper 

7 BO 8. .s ce 36.00 36.00 - ween nee 42.50 42.00 
| errr 37.50 37.00 eae dete waite 43.50 43.00 
iP. Gia aa 38.50 38.00 7 saad iene ohare 45.50 45.00 
ere 40.00 8 i tae ee 47.10 


OLD METALS—The following are the dealers’ purchasing 
prices in New York: 


Cents Cents 
Copper per Lb. Brass per Lb. 
Heavy and crucible..... Ce PO: 64.4 deck ae wekee ee 11.50 
Heavy and wire........ of BO eae ee 9.50 
Light and bottoms... 15.00 No. 1 yellow rod turnings 14.00 
Lead No. 1 red turnings .... 11.50 
Dn vis acne tenn ceenen 4.50 
eee inbaias. ME "SED auc deS wie cae eeaeae 11.00 


COKE—Below are the prices per net ton at ovens, Con- 
nellsville, and cover the past four weeks: 


Dec. 11 | Dec.18 | Dec. 25 | Jan. 1 

| 1915 | 1915 1915 1916 
Prompt furnace... |$2.15@2.25/$2.50 @3.00/ $3.00 @3.50|$3.00 @3.50 
Prompt foundry...| 2.90@3.25| 3.25@3.75| 3.50@4.00] 3.50@4.00 


STEEL SHAPES FROM JOBBERS’ WAREHOUSE, NEW YORK 


Dee. 30, | Dec. 3, | Jan. 2, 
1915 | 1915 | 1914 





— Cents per pound— - 

Steel angles base. . . 2.40 2.40 1.85 

Steel T’s base........ 2.45 2.45 1.90 

Machinery steel (bessemer).. . 2.40 2.35 1.80 
The above prices are for angles 3 in. by % in. and larger 


and tees 3 in. and larger. 


WELDING MATERIAL (SWEDISH)—Prices are as fol- 


lows 


Welding Wire Cast-Iron Welding Rods 

Cents Cents 

per Lb. per Lb 

%, 4), ts “% a> ~- 8.50 % by 19 in. long...... 22.00 

No. 8, # and No. 10.... 9.25 aa mea, BORE. <00 26.00 

I seks ae Nica ari Sk Ps % by 19 in. long...... 20.00 

No. 12 ey eer % by 21 in. long...... 20.00 
&, No. 14 and ,;«...... 12.00 “ a = 7 = 

No. 18 a ‘ _ Psa eaies 14.00 Vanadium Wire in Coils or 

No. 20 .... 16.00 Sticks 

- sgeeseennseseeuansoes 5.50 

Special Welding Steel le eg eeepievall ser at te 

a) iter ae uty 33.00 % .. seas a tite cal ecatal 

fs. ere | a ive ebene 12.00 

. 28.00 *; and larger..... 11.00 


The above prices are subject to change according to quan- 
tity and shipment desired 


BAR IRON—Prices are as follows at the places named: 


Pitteburat, mill . i... 65... ccces. + ena hb . 1.80@1.85_ 
RING OR at ts a a de a ele ha j Pe 
From storehouse, New York....... teeewenaee See 


SAL SODA—The quotations below are per 100 Ib. at the 
places designated: 


OT SOE Soc ceceseasecccecees cowccccccccccccccccccces $1.00 
Pn, Kin cdctees cbebas bask eebhes dongs eeas Sees .75 
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Manufacturing British 18-Pounder 
High-Explosive Shells--II 


By E. 





SYNOPSIS—Th« which the 
shell blanks have passed have, strictly speaking, 


processes th rough 


been roughing operations in which merely su ffi tent 
care has been ere reised to pre ve nt the loss of work 
and mate rial but the re has be en no attempt to S@- 
cure great accuracy. From now on a greater and 
11 reasingly greater deqree of accurac y and care 


the 


comple lion, final inspection and ace eptane e. 


becomes HeECeSSATY as work advances toward 





Up to the first operation in this article the base of the 
shell blank is, 
actly the same condition as it was when it left the cutting- 
off machine. As previously stated, the bulk of the blanks 
are cut on cold-sawing machines, and as the exterior of 
the bar stock is not true the base is consequently not 
square with the now rough-turned body of the blank. The 
base must therefore be faced off square with the body, so 
that later operations can be satisfactorily carried out. 

For the sixth operation short, heavy engine lathes are 
used. It may be mentioned that on all these operations 
the machine and chucks used are considerably heavier than 


with the exception of the center, in ex- 


is really necessary to handle the work, the object being 
to have ample rigidity and pulling power. The lathes are 
of 20-in. swing with 6-ft. bed and no tailstock. They 
are equipped with heavy combination chucks, as shown 
in Fig. 15. The roughing tool is mounted in the tool 


post. The operator just cleans up the base and does not 





FACING THE SHELL BASE 


FIG. 15. 


use any gage. The scheduled output for this operation 
is 48 pieces per hour. 

After the been 
heat number (which in the 


effaced from the base) where it was before. 


the 
been 


base has faced, a boy restamps 


facing operation has 


It isa simple 
matter for him to get the number correctly, for it will 
be remembered that the heat number is on the side of the 


*Previous installment appeared on page 1. Copyright, 1916, 


Hill Publishing Co 


A. SUVERKROP 


shell, where it was stamped after the rough-turning op 
eration. 

After facing, the work is inspected for squareness with 
the body and also for length. As previously stated, the 
blanks are bought from a number of outside producers 
and are found to vary greatly in length. This variation 
in some cases runs as high as % in. From now on the 
operations, if not actually finishing operations, are more 
be- 


nearly allied to finishing operations. It therefore 











THE TURRET LATHE 


FIG. 16. FINISH BORING ON 


comes necessary to bring the blanks to uniform length. 


Those blanks which, with the base squared, are of the cor- 
rect length, pass direct to the boring and reaming op- 
eration. Those which are found by the inspector to be 
too long are checked and transferred by the truck gang 
to the length-facing operation. 


on lathes of the same 


The seventh operation is don 
size and make as those used for facing the base. They 
are equipped in exactly the same manner, except that 


the have a stop in the chuck for the base of the blank. 
The blank is chucked with the base against the stop in 
The tool is 
operator takes one o1 
the 


used, 


the chuck. an ordinary roughing tool, and 


with it the 
the excess of 


cuts to remove 


The 


‘This operation takes 


more 


metal from nose of the blank. 
length gage is the only 
a little longer than the previous one, and 30 pieces per 
\fter passing inspec- 


the credit of the 


gage 


hour is the scheduled produc tion. 
tion for length and being tallied to 
operator, the truck gang takes the work to the boring and 
facing operation. 

The eighth operation is the first of the finishing opera- 
finishing the hole to diameter and 


tions and consists it 


depth. cutting the annular recess at the rear of the loca- 


thread, turning the 


tion for the nose check on the outside 


of the end and finishing the angle on the inside of the 
nose, 

This is one of the yobs on which the turret lathe has been 
retained, and it requires: altogether seven tools and five 
turret stations for completion. 

The work is held in the 


collet The first tool 


Lamson 


drill A, 


regular Jones & 


chuck. used is the twist 
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Fig. 16. The size of this drill is of no great consequence ; 
any drill about 5 in. in diameter will do, as its work con- 
sists merely in removing the metal in the center to nearly 
the finished depth of the hole. The drill is carried in an 
ordinary socket in the turret. 

The second turret station carries the reamer B, also 


shown in Fig. 17. It is in reality a four-fluted roughing 











_ See eo ey hi 
Sa a3 ae a 
OF ig Holder for Tool F -»“ 04 
/ + ——) 
Holder for Tool B ‘ : t 
Wh x 
zi" am af 
ae 34 my yA... 
Tool D 
FIG. 17. SOME OF THE TOOLS FOR THE FINISH-BORING 


OPERATION ON THE TURRET LATHE 


reamer that is provided with one pair of end-cutting 
lips to remove the metal at the end of the hole to the 
depth cleared by the twist drill. 
ters are, for clarity, used in the illustrations and in the 


The same reference let- 


operation sheet. 

The third station of the turret carries three tools. The 
tool C The 
tool D cuts the recess inside the shell at the point which 
will later be the extreme end of the thread. The tool 2 
turns the check on the outside of the nose. It will of 
course be understood that the headstock is fed over for 
these cuts. The fourth station of the turret carries the fin- 


turns the bevel on the inside of the nose. 


ish-boring tool F, which is also shown in Fig. 17. This 
tool finishes the bore and faces the end of the hole. The 





| 
jp 
: 





FIG. 18. NOSE THREAD MILLING MACHINE 


fifth station carries a Pratt & Whitney adjustable reamer 
that finishes to size the part of the bore which later will 
This completes the eighth operation. The 
When the operator 
removes the finished work from the chuck he inverts it 


be threaded. 
scheduled time is 10 pieces per hour. 


over an air jet, turns the air on and blows the chips out. 

The inspector tests the work as shown in the eighth 
operation sheet. After passing inspection the work is 
marked as indicated, credited by the checker to the opera- 
tor, and the truck gang delivers it to the next operation. 
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The ninth operation is threading the nose. In some 
shops this is done with collapsible taps, in others with solid 
ones ; but in this shop it is done on Holden-Morgan thread- 
milling machines, one of which is shown in Fig. 18. While 
the principle of this machine is very old it is not commonly 
known, and a short description may be of interest. 

The spindle of the machine is of sufficient size to 
take the shell inside it. The forward end of the hole 
in the spindle is conical, acts as a seat for the nose of 
the shell and centers it. At the rear end the hole in the 
spindle is threaded to accommodate the threaded plug A, 
Figs. 18 and 19. This plug at the forward end is also 
coned on the inside and performs the same office with 
regard to the rear end of the shell as the coned front 
end of the spindle does with regard to the nose of the 
shell; that is to say, it seats and centers the base of the 
shell. 

The foregoing is the way in which the machine is 
supposed to work. No doubt good results could be ob- 
tained with it if the shells were accurately finished on 



































OPERATION 6: FACE THE BASE SQUARE WITH THE BODY 

Machines Used—20 in. by 6 ft. engine lathes. 

Special Tools and Fixtures—Heavy combination 
roughing tool B. 

Gages—Length gage D, square C. 

Production—One man and one machine, 48 pieces per hour. 

Note—Cutting compound used. 

References—Fig. 16, and for in*pector’s mark, Fig. 10. 


chuck A; 


the outside before being chucked in the spindle. It must, 
however, be remembered that the rough-turned nose con- 
tour is one of the seating points in the spindle. Because 
of the rough nature of the work on the exterior of the nose, 
it was found that duplication in the threading operation 
was impossible. However, in the eighth operation the 
check on the outside of the shell was finished to accu- 
rate dimensions and concentric with the bore, so this was 
taken as a locating point for the forward end of the 
shell. The spindle of the thread-milling machine was 
arranged so that it would clear the shell contour R, as 
shown in Fig. 19, at S in the small broken section. A 
plate 7 was then screwed to the forward end of the 
spindle S and acted as a seat for the checked end of the 
shell. The other end of the shell was centered by the 
plug A, This method has re- 
sulted in accurate work and very few discards. 

The exterior of the spindle of the machine, with the ex- 
ception of a short section about midway of its length, 
is a plain cylinder without flanges, so that it is free to slide 
endwise in the bearings at each end of the main head of 
the machine. About midway between the bearings the 
spindle has an external thread. This thread is of the same 
pitch and “hand” as the one it is intended to mill in the 
nose (or base recess) of the shell. Between the bearings 
is a half-nut B, which is fitted to a slot running from 
front to back of the machine at right angles to the 


as previously described. 
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axis of the spindle, so that it has no side-play in relation 
to the head, that is to say, in line with the spindle axis. 

This half-nut B is hinged at the back ; at the front there 
are a swing-bolt and a nut C to clamp it in operation 
position in mesh with the thread A, Fig. 19, when it is 
desired to cut a thread. 

The hob P consists of what is virtually a stack of disks 
of the shape of the standard Whitworth thread 14 pitch. 
In other words, it is a Whitworth screw without lead. In 
appearance, with the exception of having no lead, it is 
just like an ordinary hob, is fluted and has cutting clear- 
ance; in some cases, to afford extra chip space, it is pro- 
vided with the type of teeth used on the Eccles tap. In 
length it is a thread or two greater than the length of 
the female screw it is to cut. It is mounted on the car- 
riage FH, which affords it lengthwise motion to permit it 
to be moved in and out of the hole in the nose, crossfeed 
to obtain the correct depth of thread, and clamps so that 
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OPERATION 7: FACE TO LENGTH 

Machines Used—20 in. by 6 ft. engine lathes 
Special Tools and Fixtures—Heavy combination chuck A; 


roughing tool B; stop D. 
Gage—Length gage C. 
Production—One man and one 
Note—Cutting compound used. 
References—Set-up is similar to that shown in Fig. 15 


machine, 30 per hour 





when located in cutting position it can be rigidly held. 
The spindle that carries it is driven by the belt F. 

In order to avoid confusion, the same reference letters 
are used wherever possible in Figs. 18 and 19, which show 
the spindle, work and hob. 

The spindle G carries the work J, as shown, between 
its conical forward end and the internally coned plug A. 
The midlength of the spindle at A’ is threaded 14 per in. 
right-hand Whitworth, and with it the hinged half-nut B 
is capable of engagement. Covered by the gear guard L, 
in Fig. 18, is a worm gear M, Fig. 19, which is driven 
by the worm NV, Figs. 18 and 19. If the spindle G, 
with the half-nut B in engagement with the screw A on 
the spindle, be rotated in the direction of the single 
headed arrow, the spindle and inclosed work will trave! 
in the direction shown by the double-headed arrow. As 
the thread A is 14 per in., one turn of the spindle will 
therefore advance the spindle and work */,, in. to the right. 

Assuming that the hob D has but one thread-shaped 
disk, a single thread would be cut on the inside of the 
nose by it. But the hob PD is made up of a number of 
thread-shaped disks; and a single turn of the spindle ac- 
companied by a uniform advance of one thread results in 
the cutting of a multiple of single threads, one for each 
thread-like disk, which on completion of the single tury 
of the spindle merge into each other and form one con- 
tinuous thread. 
the wormwheel ; on completion of the single turn necessary 


The worm N is readily disengaged from 
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to complete the thread in the nose of a shell, it is auto- 
matically tripped and drops out of mesh. 

It will be noticed that there is a pawl O at the rear 
of the gear guard L. There are also two opposite! \ 
disposed ratchet notches on the rim @Q, which is  se- 
cured to the spindle. When the operator starts to un- 


screw the plug A the pawl 0 is in the position shown in 























tlh 


| Liddle 
Kear Searing K Forward 
i» Bear ng 
N\\ 2). worm 
¥IG. 19. SPINDLE OF NOSE-THREAD MILLER 


Fig. 18. The tooth with which it is in engagement when 
in this position acts as a stop for the rotation of the 
spindle at the finish of the hobbing of the thread. The 
friction of the plug in the spindle is greater than thi 
friction of the spindle in its bearing and in the half-nut #. 
Therefore when the operator turns the handles on thi 
plug A in unscrew it from 


the direction necessary to 














FIG. 20 


FINISH TURNING THE BODY 


the spindle, this excess of friction between the spindle 
and the plug causes the spindle to turn with the plug. 
When nearly one turn of the spindle has been made the 
operator reverses the pawl so that it will drop into th 
notch P? when it comes around, and hold the spindle. 
After the pawl has dropped into the notch 7’, further turn- 


ing of the plug A releases it from the spindle. It is 
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then taken out and the work removed. The complete turn, 
in the cutting direction, thus taken by the 
spindle brings it back to starting position for the next 
thread. 

Both slides of the FE are controlled 
and once these are set the operator merely has to place 


reverse to 


carriage by stops, 
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threading is 25 pieces per hour, but as high as 29 
has been done. 

The inspection is with a plug thread gage 0.002 in. 
under size, which must be a snug fit. There is no inspec- 
tion stamp for this operation. The machines do excellent 


work, and out of 600 pieces inspected perhaps there will 


“415 eecccces- — 


fol 


fel 2" 




























































Gage J, Fuse-Hole Recess 


OPERATION 8: 
Jones & 


BORE, 


Lamson flat turret lathes. 


Machines Used—3x36 
Special Tools and Fixtures—Twist drill and holder A; rough- 
ing reamer B; beveling tool C; undercutting tool D; outside 
checking tool E; finish reaming and bottom forming tool F; 
sizing reamer G for thread space. 
Gages—Gage H for length; gage I 
bottom rad; gage J, fuse hole recess; 


and 
and 


diameter 
diameter 


for inside 
gage K, 
and remove the work. ‘The cross-slide is set so that the 
hob cuts a thread 0.002 under the 
the thread being done later with a hand tap. 
The operation of threading the nose of a 
follows: The pawl O is dropped into the notch, as shown 
in Fig. 18; the operator inserts a shell into the spindle; 
the plug 1 is screwed home, the pawl O holding the spindle 
against turning while the plug is screwed in tight. The 
carriage is then racked along the bed till it strikes the stop 
which determines the distance that the hob reaches inside 
the hole. The carriage is then locked in this position. 
With the hob rotating, the cross-slide is fed toward the 
operator till the cross-slide stop is reache d. This signifies 
that the hob is cutting the full depth of thread. The 
cross-slide is clamped in this position. The pawl O 
is now lifted and the worm N raised to throw it into mesh 
with the wormwheel / and thus start the spindle rotating. 
As soon as the spindle starts, the pawl O is dropped, on 
the same side of the axis of the spindle as it is in Fig. 
18; as the notch has by now passed, the end of the pawl 
rides on the rim of the flange ( until the spindle has made 
one comple te revolution, when it again drops into the same 
notch in which it appears in Fig. 18 and stops the rotation 
of the spindle and contained work. The scheduled time 


final sizing of 


size, 


shell is as 








Gage I, Inside Diam. and Bottom Radius 





REAM, RECESS AT END OF 





Inspectors Stamp E Cr —+" | = 
i \ fA F : 
ras ” | 
b aaeenes: | Sone | 
Gage H, Length over All 
spy nto 0.625 === = ci 
Enlarged View of Work done by Fics ~ pe 
Tools Ay 3,4and5 vb Low 1.87" High 90% | 
’ ) lal? —_ TT 
2 2 05" 7 he : 
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of End of Shell for threading Size of , oo \% 
Fuse Hole fh 5-- oa 
= | x =¥_ | 
u i mS : 
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2 LiThickness of Base 
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Production—One 
shells per hour. 

Note—Cutting compound used. 

References——Figs. 16 and 18, and for inspector’s mark, Fig. 10. 


one machine, average 10 


be one that is too loose and two or three that are too small. 


This latter fault is of course amenable to correction. 
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OPERATION 9: MILLING THE INTERNAL 


THE SHELL NOSE 


Machines Used—Holden-Morgan thread millers. 
Special Tools and Fixtures—None. 

Gage—Plug thread gage A. 
Production—One man and 
per hour. 
Note—Cutting 
References—Figs. 18 


one machine, 25 noses threaded 
compound used. 


and 19. 


After crediting to the operator by the checker, the truck 


gang conveys the work to the following operation. 


The tenth operation is finish turning, shown in Fig. 20. 
It is done on engine lathes of 16- and 18-in. swing, with 6- 
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and 8-ft. beds respectively. The threaded plug and driver 
A, shown in detail in the tenth operation sheet, is screwed 
into the nose of the shell. Secured to the driver plate 
of the lathe is the slotted female driver B, which receives 
the flattened end of the driver A. The base end of the 
shell is supported on the tail center. At the back of the 
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OPERATION 10: FINISH TURNING THE SHELL 


Machines Used—Engine lathes, 16 and 18 in. swing. 

Special Tools and Fixtures—Plug driver A; female driver B 
attached to small faceplate; former and roller C at the back 
of the lathe. 

Gages—High and 
of head F. 

Production—One man and one machine, 20 per hour 

Note—Cutting compound used. 

References—Fig. 20, and for 

10. 


BODY 





low body diameter gages D and E; profile 


location of inspector’s mark, 


Fig. 
lathe is a former similar to the one used in the fifth opera- 
tion for rough turning the nose; but in this case the 
former is the full length of the work, and its nose end is 
toward the headstock. Each operator is supplied with 
the male drivers A and also with a vise, as 
shown in Fig. 5, to hold the shells while inserting and 
removing the drivers. As the cut is a comparatively long 
one the operator has ample time during the cut to place 
and remove the drivers from the work. Here, as in the 
roughing operation on the nose, the tool is fed to depth by 


several ‘of 



























Yj 
/; 
1 
| os" 
duasif 
1 ! 
: ' 
' H : 
i i ' 
t ' t 
‘ ' 
t i t 
- ' : 
' t 
| ' ' 
‘ ' £ 
1 ' = 
4 ' 1 
4=¥% ‘ , s 
wu. g \. =i, 8 
P= a 
TT 














OPERATION 11: WEIGHING 


Machine Used—Ordinary weighing scales. 
Special Tools and Fixtures—None. 
Gages—None. 
Production—One man 

100 shells per hour. 
Note—About 10 per cent. of the shells are 
Reference—Fig. 21. 


THE SHELLS 


and one set of scales can weigh about 


correct weight. 

the compound slide. One cut finishes the work. The 
scheduled time for finish turning is 20 pieces per hour. 
The operator uses a ring gage 3.290 in. in diameter, which 
he tries over each piece after it is turned. This is the 
high limit for diameter. After the piece is turned, a boy 
restamps the heat number on the shell in the position 
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indicated in the operation sheet, taking it from the bas« 
of the shell. 
Diameter gages are used on the body, the limits being 


> 


3.280 and 3.290 in. respectively. The inspector also gages 
Passing 
shells are marked as required by the standard marking 
chart. The work is then credited by the checker to the 
operator, and the truck gang conveys it to the eleventh 
operation. 


the shape of the nose with the contour gage. 


Up to this point in manufacture the shells have been 
kept as near as possible to the high limits. They now un- 
dergo the first weighing operation. The actual weighing 
is done by an employee of the shop, but the operation is 
under the eye of a Government inspector. The shells 
that Fig. 
21, and the amount which they are over 15 lb. 2 oz. 8 dr. 


are weighed on ordinary scales, like shown in 


is chalked on the side of the shell in ounces and frac- 
tions, as shown in the illustration, and an amount of metal 
equal in weight to these chalked figures must be removed 
from the base in the twelfth operation. 

The scales used seem to be standard for weighing shells, 
as one sees them in practically all the shell shops. It 
would, however, seem that this is an ideal job for an auto- 


matic scale which would give at a glance the exact over- 











FIG. 21. 


WEIGHING THE PARTLY COMPLETED SHELLS 


underweight in and drams if 
With the scale shown in the illustration there 
is always more or less manipulation of the weights be- 


fore the weight is ascertained. It is 


weight or ounces, even 


necessary. 


reasonable to be- 
lieve that one man with an automatic scale could easily 
weigh as many shells as two with the ordinary scales, 
Ranged along the wall close to the weighing department 
are several 20-in. by 6-ft. engine lathes. Thev are simi- 
larly equipped to the ones used for facing the base, as 
15. 
and no tailstock. 


shown in Fig. They have heavy combination chucks 
These are used to face off the excess 
One 


would imagine that the operators on this work would soon 


of metal and bring the shells to the weight specified. 


become so expert at guessing how much to take off that 


they would be able to bring the shells to exact weight 


in one cut. This is, however, not the case, as often several 
cuts are necessary to secure the weight. 

While it is my job to record the operations that have 
been laid out by others, I venture to suggest that a dial 
indicator could be mounted in advance of the tool and be 
so graduated that it would specify the exact cut to take 
in order to remove a certain weight of metal. 
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Che scheduled output on this facing to weight is 35 
shells per hour. Having been adjusted to weight, the 
shells are taken by the truck gang to the next operation. 
Facing to weight is day’s work, and the operation is not 
checked. 

The first specifications covering the 18-pounder high- 
explosive shell required that all base plates should be 
threaded and screwed into the 











threaded recess in the base 

of the shell. Before assem- J 
bling in place they were | 
smeared with Pettman ce- 

ment, and after they were 

firmly screwed into the base- 


plate recess they were riveted 
in place. This method of seal- 
ing the base end of the shell 


























vave more or less trouble. 
Too much Pettman cement 
prevented the plates from 


The rivet- 
ing often resulted in loosen- 
threads which without 
riveting were a good snug fit. 


seating properly. 


Special Tools and 
Gages 


ing 


Reference—None. 


For these reasons the new 
tvpe of base plate was devised. Both types of base 
plates are shown in Fig. 3, and the illustration need 


not be repeated. By referring to this illustration it will 
be observed that a vertical flange is necessary to provide 
sullicient metal for riveting over to hold the new type of 
base plate. ‘The thirteenth operation is one which is 
necessary with this new base plate only. Those shells 
which have the threaded base plate do not undergo it. 


OPERATION 12: FACE 


Machines Used—20-in. 

Fixtures—Combination 

The scales act as gages for this operation. 

Production—One man and one machine, 35 shells per hour 

Note—This is a complementary operation to operation 11 and the equipment is 
similar to that shown in Fig. 15. 
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in order to bring them to specified weight, been turned 
slightly varving lengths and will therefore not all project 
an equal distance from the chuck, some sort of self- 
accommodating gage is in this operation a manufactur- 
ing necessity. The gage B fulfills the requirements, 
is simple in construction and produces results that are 


sufficiently accurate. The part B is secured to the tool 


&) 








TO CORRECT WEIGHT 


lathes without tailstocks. 
chuck A; facing tool B. 


engine 


slide. Hinged to the top of it is the member C, which 
can be swung out of the way if desired. The forward end 
of C is slotted. to accommodate the roller D. The angular 
tool # is 1% in. nearer the chuck than the roller D, thus 
gaging a cut 1 in. deep irrespective of the length of the 
shell. 

The operation of turning the “face angle” (for riveting ) 


is as follows: A shell is chucked, then the operator brings 








FIG. 23. ROUGH GROOVING FOR THE DRIVING BAND 

The work is done on 20-in. by 6-ft. engine lathes. No 
tailstock is used. The arrangement is as shown in Fig. 
The shell A is gripped in a heavy combination chuck, 
the nose of the shell bringing up against a stop. Owing 


to the fact that the shells in the twelfth operation have, 


99 


work till the stop is encountered. 











TOOLS 


FIG. 24. ROUGH GROOVING 


the carriage toward the chuck till the roller D touches the 


face of the base of the shell. With the carriage held in this 
position the angular tool # is fed across the face of the 
The scheduled time 
for this operation is 50 pieces per hour. 
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The shop inspection for the thirteenth operation cou- 
sists in gaging the riveting angle with a sheet-steel gage. 
Having passed inspection, the work is checked and credited 
to the operator, and the truck gang transfers it to the 
next operation. 

The fourteenth operation is rough turning the groove 
for the wave and rounding the edge of the base. This work 
is done on 20-in. by 6-ft. engine lathes with a special 
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OPERATION 13: TURN THE RIVETING FACE ANGLE ON 
THE BASE OF THE SHELL 

Machines Used—20-in. engine lathes without tailstocks 

Special Tools and Fixtures—Combination chuck A; compen- 
sating gage B; angular tool C. 

yage—Angle gage D. 

Production—One man and one machine, 50 shells per hour 

Note—Cutting compound used. 

Reference—Fig, 22 


set-up of tools, as shown in Figs. 23 and 24. Similar 
reference letters will be used wherever possible in these two 
illustrations in order to avoid confusion. 

Mounted rigidly on the cross-slide of the lathe is the 
block A. It is connected with the crossfeed screw, but 
for the purpose of crosswise adjustment only. Once the 





FIG. 22. TURNING THE RIVETING ANGLE 


block A is set in the correct position, the crossfeed handle 





is removed and the gib screws are set up hard to pre- 
vent shifting. Rigidly secured to the top of A is the fix- 
ture B. Sliding crosswise on B is the member C, which 
carries at the front the rough groove-forming tool # and 
at the back the edge-rounding tool F, which is shown 





MACHINIST 51 


in Fig. 24. The sliding member (C is provided with a 
rack that is eigaged by a pinion on the lower end of 
the shaft G. A lever HJ controls the movement of the 
slide C. Rigidly secured to PB is the member J, which 
acts as a housing for the shaft G and also carries the 
stop J and rollers A that bear on the plain part of the 
shell behind the groove and prevent it from lifting during 
the grooving operation. 

The operation of cutting a groove is verv simple. The 
shell is chucked, and the carriage is brought forward till 
the stop J bears on the base of the shell, thus determin- 
ing the distance from the base to the groove. The « arriage 
is then clamped, and the operator pulls the lever /7 toward 
him till the stop for the grooving tool is reached. He 
then pushes it away from him till the stop for the edge- 
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Tool E 





Gage H 
Distance from Base 
to Driving-Band Groove 


Gage G, Rough-Driving Band Width 


Gage 1,Diameter Rough-Driving 
Band Groove 


OPERATION 14 ROUGH TURN DRIVING BAND GROOVE 
AND ROUND EDGE OF BASE 
Machines Used—20-in. engine lathes without tailstocks, 
Special Tools and Fixtures—Combination chuck A; fixture on 
saddle holding the stop B and rollers C; cross-slide carrying 

the grooving tool E and edge-rounding tool F. 
Gages—Rough driving band groove gage G: distance from 

base of driving band, gage H; gage for diameter of driving 

band reroove 
Production—One man and one machine, 35 shells per hour 
Note—Cutting compound used 
References—Figs. 23 and 24 
rounding tool is encountered. The first movement roughs 
the groove, and the second rounds the edge of the base. 
The carriage is now unclamped and run back and the 
work removed. 

The scheduled time for the fourteenth operation is 35 
pieces per hour. The shop Inspec tion covers the diame- 
ter of the driving-band groove in the rough, the limits for 
which are 3.090 and 3.110 in. However, but a single 
gage is used here, 3.100 in. in diameter. The distance 
from the base to the driving band is between 0.73 and 0.77 
in., but the high limit alone is used. The width of the 
driving-band groove in the rough, is between 0.885 and 
0.915 in. 

After inspection the shell Ls marked as specified in 
the standard marking sheet, shown in Fig. 10, the checker 
makes the necessary entry of credit to the operator who 
has done the work. The next move is up to the trans- 
portation department and consists in trucking the work 
to the succeeding operation. 

(To Be Continued) 
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Special Machine for Boring 
Magneto Pole Boxes 


In the manufacture of magnetos the pole box repre- 
sents a part on which rapid production is necessary in 
order to maintain the high output now so common in this 
class of manufacture. Too meet these conditions the 
Henricks Magneto and Electric Co., Indianapolis, Ind., 


has designed and manufactured a_ special machine, 
shown in the illustration, for boring pole boxes. 
These parts are made of two cast-iron shoes with 


babbitt filling pieces, the fixture used when uniting or 
pouring them being shown in Vol. 43, page 1065, and 











SPECIAL MACHINE 


a dimensioned detail on page 1066. The base of the 
machine measures 22x30 in., with a flange of 34 in. The 
column of the base is 9x7 in., and it stands 21 in. high 
from the floor to the under side of the table. 

The table measures 31x37 in. and is made of metal 1 
in. thick. The feed pulley is 1814x244 in. wide and 
operates through a 114-in. pitch silent chain. There are 








FOR BORING MAGNETO POLE 
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The 
in diameter and 
The guideways of the spindle bearings are 
*, in. wide and 51% in. long. 

The feed of the machine is by a rack of 3-in. pitch, 
with a 114-in. face. The driving pulley is 1134 in. in 
diameter and has a 4-in. face. It operates the machine 


through 4-pitch tooth gearing with 214-in. wide faces. 


five spindles on the machine, each 414 in. long. 
pilot ends of the spindles are 114 in. 


> 


5 in. long. 


The shafts on which these gears are mounted are 134 
in. in diameter. The large gear driven by the driving 
pulley revolves at 73 r.p.m., and the spindles operate at 
39 r.p.m. The feed of the machine is 1 in. per minute, 
and the average production of boxes bored is 30 per hour. 








~ 


BOXES ON A HIGH-PRODUCTION BASIS 


This machine is an excellent example of the design of 
a multiple-spindle special machine tool intended to pro- 
duce a single part under the most advantageous condi- 
tions. The result of the design is a machine which bears 
no resemblance to any standard machine tool, yet 1t prob- 
ably represents the highest type of development for the 
purpose for which it was constructed. 
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Getting “Into” 


By Joun H. Van 





SYNOPSIS—Some customers have deve lope d 
highly efficient ways of working up a fictitious 
credit, with the object of “putting one over’ on the 
small shop when the time is ripe. This article re- 
lates one such instance, which had the effect of 
closing the doors of a small marine repair shop. 
Incidentally it introduces the reader to Dave 


Hope, the Knight-Errant Machinist. 





“Rivet a washer on the end of your cold chisel, Sonny ad 

Dave Hope addressed this bit of advice to the new ap- 
prentice, whose hand was swollen to twice its natural size 
as the result of well-intentioned but misaimed hammer 
blows. The lad has passed the stage of looking for left- 
hand monkey-wrenches and of being sent from machine 
of the big planer, and 
Dave 


Hope’s repair shop was a good place in which to learn 


to machine in search for the key 
was now learning the rudiments of chipping. 


this art, for there were plenty of castings to chip, and 
hardly any two of them were alike. Incidentally it was 
a great privilege for a boy to learn his trade in Dave's 
shop, for its owner was a real “all around” machinist, 
and an apprentice trained by him was able to use both 
head and hands when he stepped out of his time. 

It will not be amiss to introduce Dave to you with a 
description of the man and a brief outline of his check- 
ered career, for it is my hope to be able to recount from 
time to time during the year some of the most interest- 
ing of his adventures in small shops. Please overlook 
the single grimy finger that he extends you in greeting, 
and grasp him by the hand, for I know that American 
Machinist readers will not hesitate because of the signs 
of honest toil that are upon it. 

Dave is one of those men whose age it is hard to tell 
from his appearance. The youthful expression of his 
face seems to contradict the evidence presented by his 
white hair and mustache, and his tall, somewhat spare 
He started to 
serve his time in a railroad repair shop when a boy of 12, 
in the days when a railroad-shop apprenticeship meant a 
much more varied experience than it does at present. A 
few years of knocking about the country followed this, 
during which he carefully avoided the big “manufac- 
turing shops,” for Dave, as he says himself, “never did 
have a liking for doing the same thing twice.” 


figure is as active as that of a man of 30. 


Dave Horr, THE Knicgut-ErRrRANT MACHINIST 

One fairly large repair shop in the West Virginia coal 
fields held him for 18 months—not because Dave was | 
ginning to settle down, but because he had a good paying 
job as foreman, and board was cheap. He was beginning 
to get the “shop of his own” idea, and this seemed like 
a good chance to get the necessary money to start with. 
It was while here that Dave Hope’s hair turned gray, 
due to being caught by a “fall” while directing the instal- 
lation of a receiver on an air line in the lower level. 
Three days in darkness after the safety lamps burned out 
left their physical effect upon him, but seemed to make 
no impression on his spirit; or if any, it was to strengthen 
his disregard of danger or obstacles standing in the way. 
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the Small Shop 


DEVENTER 


Then began his adventures with small shops of his 
own—many of them, but one shop at a time—most of 
them disastrous financially, for Dave is no ““¢ aptain of 
but “knight-errant 
loves to venture where those seeking more substantial re- 
turn fear to tread. And while he has attended the ob 
sequies of more defunct plants than any other man of my 


industry,” rather a machinist” who 


acquaintance, the funeral services are scarcely over be- 
fore you find Dave installed in another shop in which he 
does what he pleases in the way that suits him best. 
While these many changes have kept him rather poor in 
pocket, they have made him rich in experience and char- 
acter, and as a curious result he has a sort of camp fol 
those for Thus as | 
leaned against the bench and heard him deliver the for 


lowing among who work him. 
going words of advice to the apprentice, I could pick out 
among those working about the shop, faces which I had 
seen both in his shop in Philadelphia and in the one in 


Kansas City, where our acquaintance began, 
Tue KInp or Experience THat Sticks 

“That kid with the sore thumb is getting experience,” 
Dave. “We all get it that it’s the 
only way that seems to stick. Life is a series of bumps 
from the time you slide off the first step till you hit the 
bottom landing. It’s all in vetting used to it. You can 
even get so you like it, as the boy did who had the measles 


remarked way, and 


three times. Sometimes it’s a money loss, sometimes a 


machine won't work as you expect, and sometimes a dis- 
The hardest kind of a 


bump is when a man you trust goes back on you. I’ve 


appointment in human nature. 


had a number of Suk h experiences, and while I can look 
back now and see the funny side of them, the sore spot 
lasted much longer than it did with the ordinary kind 
of bumps. 

“Maybe it will interest your readers to hear of a lesson 
1 learned about extending credit. TI hope other small- 
shop owners may profit by it, and that it will help some 
of them to avoid paying the price that I did for this kind 
of experience, 

“If you've been along Long Island Sound during the 
summer noticed 
boats and steam ya hts there are dotting the bays outside 
this 


owners 


season, vou ve what a slew of motor 


noticed about nine 
boat 
trouble their 
from the dock. Of 
Many of the 


knew as much about taking care 
about 


of the summer-resort towns | 


years ago, and also that about five out of 
when 
this 


were 


seemed to have with motors 


vot 50 it. 
wondered at. 


seven 
they 
wasn't to be 


away eourse 


owners 
clerks from the citv who 
that 


ereen bov does 


The 


of an engine as apprentice 


swinging a hammer. hoats were mostly hand-me- 


downs: not merely second hand, but seventh or eighth 
hand, and in addition the gasoline that those alongshore 
dealers worked off on that bunch of innocents was so 


weak that it could hardly run even when the can was 
turned upside down. 

“T didn’t have a shop just at that time, and the idea 
struck me that here was an opportunity that a good me- 
chanic might turn to advantage. This was before the 
automobile became common, remember, and there were 


not many machinists in those days who understood the 
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kinks and troubles of small gasoline motors. At least 
those that I found in the existing shops along the water- 
front didn’t know much about them, judging by the work 
they turned out. 

“After looking about for a week or so, I ran across a 
place that looked good to me. The shop stood up on 
posts at the water’s edge and had a dock of its own. The 
equipment was nothing to brag about, consisting of two 
lathes in fair condition, one of 16-in. and one of 18-in. 
swing, a more or less dilapidated gap lathe built up to 
swing 48 in., a shaper that had seen better days, a pipe 
threader and two upright drills. I guess what really at- 
tracted me to the place more than anything else was 
seeing a small boy catch three fine flounders in quick 
It looked to me 
like a good place for a fisherman to locate! 

“It was about the middle of June that I came into 
possession. | managed to get enough cash together to 
make a satisfactory first payment and started in to get 
some of the money back. Reddy Burke, that you see over 
there on the miller, was with me, and so was Sandy 
McPherson, the fellow with his back turned to us, who 
is fitting a key at that bench. People were just getting 
their boats out and quite a bit of overhauling was to be 
done. A good many of them came to us because they 
knew we couldn’t do any worse by them than the other 


succession from the end of the dock. 


shops and might possibly do better. 

“At first most of the work was on small motors, one 
and two cylinders, ranging from 4 to 20 hp. We turned 
out good work on these, and the reputation brought us 
some of the larger boats and a better grade of work along 
with it. There was one boat that we couldn’t touch. It 
was the largest craft that anchored at the port, a 90-ft. 
steam yacht with twin triple engines. It seems that in 
this world what you can’t get is what you want most, and 
it bothered us a lot to see the work on that boat go 
to a fellow a quarter mile up the bay, especially as we 
knew what sort of mechanic he was. The ‘Alice,’ that 
was her name, made regular trips across the sound and 
hack and forth from the shore re- 


carried passengers 


sorts on each side. 


Auicr, Wuere Art THov ? 


“Business kept up pretty good, and by the end of 
July we had taken in enough over and above expenses 
to make the second payment on the shop. At this rate 
we would be clear before the end of the season. Any 
reasonable man ought to have been satisfied with that, 
but in spite of it our fingers itched to get hold of the 
‘Alice’ and get a chance at work that was really worth 
while. 

“One afternoon about four, we were all busy in the 
shop when somebody hailed from the end of the dock. I 
started out to find what was wanted and saw a short 
stout fellow climbing out of a dinghy that was tied 
to one of the spiles at the landing platform. When I 
got a look at his face I saw that he was Captain Skin- 
ner of the ‘Alice.’ 

“*Anvbody here that understands high-pressure feed 
pumps ?” 

“Tt took me about two minutes to explain to the cap- 
tain that there were three men in our shop who knew 
more about hieh-pressure feed pumps than any six that 
he could find if he offered a reward for them anywhere 
in the United States. I don’t know whether he believed 


he asked. 
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it or not, but he was up against it, so Sandy went out in 
the dinghy, taking his tool kit with him. 

“He turned up again in an hour and a half with some 
samples of mush that had clogged up the discharge check 
valve and prevented the pump from doing its work. 
‘Nothing the matter with the pump,’ said Sandy. “The 
trouble was with the last butcher that overhauled it and 
put in cold-water packing!’ 

“Captain Skinner came to us to have his work done 
after that, and while all the jobs were small ones, it made 
us feel pretty good to think that the ‘Alice’ had had to 
come to Hope’s Marine Repair Shop at last. Nobody 
could have been any better pay than the captain; he never 
questioned a bill and settled each one within ten days. 

“After the middle of August, work slacked up a bit. 
Most of the boats would be put up after Labor Day, and 
the owners were beginning to cut down expenses and get 
along with motors that would run at all, just as nowa- 
days you see a fine lot of decrepit auto tires displayed 
in the fall. We hadn’t figured on this, and it hurt 
us more than I cared to admit. 


A Jos Trat Looxep LIke a LIFE-SAVER 


“It looked like a life-saver when, the day after Labor 
Day, Captain Skinner turned up with a_ three-weeks’ 
job for us on the ‘Alice’-—nothing less than a complete 
overhauling of the twin triple engines and all of the 
auxiliaries. The three of us moved over to the ‘Alice’ 
next day with our tool kits, and settled down to three 
weeks of the hardest work we ever did. All of us had 
corns on our backs from working in the engine pit. 

“At the start of the third week Captain Skinner asked 
me to try to finish up by the coming Saturday morning. 
As there was some work waiting for us at the shop, we 
decided to work overtime nights so as to be sure to 
clean up by Friday night. By Thursday noon we saw 
that we would finish within the limit, but we were all 
three so tired out and short-tempered that we had to 
invent new cuss words to pay our respects to each other, 
having exhausted all of the ordinary ones. 

“Friday night we turned her over to the captain, 
everything shipshape and better than new. I figured that 
there was close to a thousand dollars’ worth of time and 
material on that job, and it was worth every penny of 
it. The captain wanted to give her a trial spin Saturday 
morning and insisted that I go along with him to see 
that everything was all right; but in view of all of the 
work waiting at the shop this was impossible, so I told 
him to try her out with his own crew. I was sure of 
the job and knew it would be all right. I handed him 
the bill for the work, and he said he would settle next 
evening if nothing went wrong. 

“We went to work at 6 o’clock next morning to catch 
up with the accumulated work. At 8 o’clock one of the 
hoys looked out of the window and said that steam was 


up on the ‘Alice’ At 8:30 she began to move, 
and we all rushed to the window to give her a 
wave for good luck. On she went down the bay 


toward the outlet, looking as pretty as a picture and 
making a good two knots more than she had been ca- 
pable of before we overhauled her. She rounded the 
headland, and we went back to work feeling that we had 
done a good job. 

“We had; but so had Captain Skinner, for that was 
the last we ever saw of the ‘Alice’ !” 
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Improvements on Shell Tools 


By J. H. Moore 


One firm that has been turning out a considerable 
quantity of 18-lb. British shells has experienced trouble 
in getting the shell base correct as to size and finish, the 
inspectors being very particular on this point. To make 
sure that all are similar, the company has designed and 


huilt what might be termed a special-purpose grinder, 














FIG. 1. SPECIAL GUIDE FOR GRINDING SHELL BASES 


shown in Fig. 1. The universal-type chuck grips the shell 
quickly and accurately. The smal! grinder head is fitted 
to a sliding apron and holds the wheels that grind both 
the diameter and the bottom of the shell base. The apron 
has movement in both directions. 

A type of mandrel or boring bar used on the inside 
work of the shell is shown in Fig. 2. Three operations 
are done by it—the finishing of the powder-chamber 
bottom, the facing of the powder-chamber shoulder and 
the facing of the shell to length. The cutter A finishes 
the bottom of the chamber. Slot B shows where the 
cutter to finish the shoulder goes in, while the four slots 
(© show where the cutters for facing off the length are 
placed. The two last-mentioned cutters have considerable 
adjustment, and this fact will be appreciated by those 
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MANDREL FOR COMBINED 


OPERATIONS 


BORING BAR OR 
SHRAPNEL-SHELL 


FIG. 2. 


who have figured on this kind of work. The hole D is 
internal oil feed ; and as the bar is hollow, all cutters are 
well supplied with lubricant. 

A handy chuck for shrapnel plugs, which is both quick 
and extremely accurate, is shown in Fig. 3. The chuck 
jaws are shown at A and are in four parts. <A small 
spring is placed between each jaw. The body B is 
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threaded internally and screws on a hub on the flange C. 
The jaws are tapered 18 deg. This is found to be ample 
to work satisfactorily. To give double driving power to 
this chuck, a square plug with a round shank is placed 

















FIG. 3. CHUCK FOR SHRAPNEL PLUGS 
in the hole D. 
the shrapnel plug and so drives both from this hole and 
from the outside shell diameter, which is grasped by th 


chuck. 


This plug engages with the square hole in 


998 


Conditions of the Machine-Shop Labor Market are shown in 
a recent report of the New York State Department of Labor 
In commenting on manufacturing in general the 
report states that the greatest improvement was shown by 
the metal-working industry, which has gained strength all 
summer, from May to September; and in from 
May to September the industry has shown increasing strength 
compared with the corresponding months of 1914. The largest 
manufacturing firearms 
but sligh?ly 


conditions 


each month 


shown by concerns 
parts; 
The manufacture of brass, copper 
aluminum goods, although somewhat than in Aug- 
showed still in far greater than 


September showed marked improvement also among 


were 
automobiles and 


increases 


and rolling mills showed 


less important und 


gains. 
less active 
ust, September strength a 
year ago. 


the group of concerns manufacturing typewriters, instruments 


and appliances. The only branch of the metal-working in- 
dustry which is not operating at least as actively as in 1914 
is that of fabricating architectural and structural iron 


The Resharpening of Files has only within recent years 


become commercially successful, according to a paper pre- 
sented before the International Engineering Congress by 
E. R. Norris, reviewing generally machine-shop equipment 


apparatus is being 


large manu- 


processes A sand-blasting 


file 
facturing establishments. 


methods and 


sharpening by several 


This apparatus consists of a sheet 


used with success for 


iron chamber provided with uptake, settling tank, slurry 
mixing-tank, slurry overflow pipe, air agitating pipe and 
siurry projector. A door gives access to the inside of the 
chamber. The slurry projector is inclined to the horizontal 
at an angle of 25 deg., and the nozzle extends slightly within 
the chamber. This projector consists essentially of a bronze 


body to which are fitted steam pipe, slurry suction-pipe and 
nozzle. The steam supplies sufficient water for the slurry 
The files are sharpened by being held in the slurry jet in such 
a manner as to expose the backs of the file teeth to the cut- 
ting action of the sand. After the file has been sharpened, it is 
cleaned and dried by the steam, after the slurry supply has 
off by a foot lever. in file sharpening de- 
the skillful files to be sharpened, 
maintenance of the correct files and jet while 


sharpening, and the selection of a 


Success 
of the 
angle between 


been cut 
pends on selection 


suitable sand 
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Machining a Two-Sheet Rotary- 
Press Side Frame 


By Rospert MAwson 





SY NOPSIS—The operations and small tools fol- 
lowed and used in machining a printing-press side 
The rough casting is first milled on the 
Then follow a second mill- 


frame. 
pads on the outside. 


ing, boring and drilling operations. 





Printing presses are made in comparatively small 
numbers. The economic effect of this fact is to limit 
jigs and fixtures to those that are simple in design and 





Fig. 5 


FIGS. 1 TO 8 PRINTING 
FIGS. 2 AND 2-A 


Operation—Milling 45-deg. surface to suit gear-bearing 
box on frame, Fig. 1 

The templet A is placed on the casting, which is fastened 
to the milling-machine table and adjusted by two screws B 
until core C is central; the stock left on each side of slot D is 
surface-machined; slot, using upper edge, the outside face 
of the bosses and the base, using a 4-in. end mill, operating 
at 60 r.p.m. and with feed of 0.03 in. per revolution. 

FIGS. 3 AND 3-A 


Operation—Boring large holes for gear boxes on frame, 
Fig. 1. 
The templet 
plates which fit 
Holes Machined—One 
bore and ream B; one 6-in 


and ream D. 


is placed on the casting, located by hardened 
in the machined 45-deg. slot. 
4%-in. bore and ream A; one 


bore and ream C; one 4'%-in. bore 


8-In. 


FIGS. 4 AND 4-A 
Operation—Drilling 34 holes in frame, Fig. 1. 
The jig is located by two plugs which fit into reamed holes. 
Holes Machined—tThree 1,4-in. drill; one 1-in. drill and 
ream; three %-in. drill and ream; three %-in. drill and ream; 
one ™/g-in. drill; two %-in. drill for 1-in. U.S.S. threads; one 
{h-in. drill for %-in, U.S.S. threads; two 1%-in. drill and ream; 


two 1j}-in. drill for 1%-in. U.S.S. tap; two 2%-in. drill and 
ream; five %-in. drill and ream; one 1%-in. drill and ream; 
two 1,,-in. drill; one %-in. drili and ream; one 1%-in. drill and 


ream; three jj-in. drill for %-in. U.S.S. threads; one 1%-in. 
drill and ream. 
FIGS. 5 AND 5-A 
Operation—Drilling 12 holes in frame, Fig. 1. 
The jig is located by a circular plug set in a 


ind finished; the jig rests on top of the frame. 


bored hole 


Holes Machined—One 1,-in. drill; one 1%-in. drill and 
ream; one %-in. drill and ream; three %-in. drill and 
ream; One 15%-in. drill and ream; one %-in. drill and ream; 
one ?§-in. drill; one 1-in. drill and ream; one 1%-in. drill and 


ream; one “%-in. drill and ream 


construction, and where possible to those that are of 
such a nature that a number are used in machining one 
part. The jigs and fixtures shown in this article are from 
the shop of the Woonsocket Machine and Press Co., Woon- 
socket, R. I. They are used in manufacturing the side 
frame of a two-sheet rotary printing press. 

The type of the jigs and fixtures shown is what is 
often called “outside templets.” This means that they are 
simple in construction, inexpensive in first cost and yet 
produce interchangeable work of the necessary accuracy. 
































Fig. 8 
PRESS SIDE FRAME JIGS AND FIXTURES SHOWN IN PLACE ON THE WORK 


Fig. 6 


FIGS. 6 AND 6-A 

Operation—Drilling 16 holes in frame, Fig. 1. 

The jig is located by a large plug; filling in finish-bored 
hole; two setsecrews tightened to hold it rigid. 

Holes Machined—One %-in. drill and ream; one %-in. drill; 
two /y-in, drill; one 1%-in. drill and ream; one 1%-in. drill 
and ream; one %-in. drill and ream; four 1,-in. drill; two 
%-in. drill and ream; one 114-in. drill and ream; two #§-in. 
drill. 


FIGS. 8 AND 8-A 


Operation—Drilling holes in face of plate cylinder cap, 
Fig. 7. 

The casting is located by a circular plug set in a hole 
previously reamed. It is held in position with the hook bolts 
A. All milling has been done in previous operations. 

Holes Machined—Five j,-in. drill; two 1%-in. drill and 
ream; two drill and tap with No. 14-20 threads; four }j-in. 


drill; one %-in. drill: two /g-in. drill. 











a" 
“a yt 
FIG. 9. DRILL JIG FOR JOINT SURFACE 


FIGS. 9 AND 9-A 


Operation—Drilling holes on joint surface, Fig. 7. 

The jig is placed on the milled surface, located by a stop 
and held in position with screws on the sides. 

Holes Machined—Four 1-in. drill; one %-in. drill. 
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A Rotary Printing Press 

On page 56 is printed the first of a series of articles 
describing the tools and methods used by the United 
Printing Machinery Co., Woonsocket, R. L., when man- 
ufacturing the press shown on this page. 

This machine will print any size of sheet between 
29x42 in. and 46x66 in. The press has one plate cylinder 
A and one impression cylinder B ; the plate cylinder takes 
two forms and the impression cylinder has two impres- 
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drawn. With the bank held as described, the combing 
wheels and feet are lifted and the drop rolls engaged to 
forward the sheet on the conveyor to the press. 

Just before the front edge of the sheet reaches the drop 
guides the speed of the sheet is checked by rolls grasping 
the rear end and bringing it gently to the guide without 
crowding. After the sheet reaches the drop guides a 
feeler determines if it is in position; if so, the sheet will 


be engaged by the press grippers and print. If, how- 

















A TWO-SHEET ROTARY PRINTING 


sion surfaces. As there are two automatic continuous 
feeders C, the press will print in one revolution two 
sheets at a speed of 2,500 per form per hour, or a total 
output of 5,000 sheets per hour. 

The press has two distinct deliveries D, the 
printed by each form being delivered separately on low- 
ering piles at #. The distribution consists of eight form 


sheets 


rollers, four 8-in. vibrators F’ and five intermediates. 

The adaptability of the press is quite extensive, cov- 
ering the following combinations: Two forms, one to 
back up the other; two forms to work and turn; two 
duplicate forms; two entirely different jobs, providing 
the ink is the same. 

The feeder used on the press is quite interesting, 
The device auto- 
It is continu- 


oper- 
ating somewhat as briefly described. 
matically feeds the sheets to the machine. 
ously loaded from above, the paper being placed on the 
supply table G. The paper is drawn from this board to 
the lower board // by passing around the drum, After 
it is drawn to the proper position on the lower board and 
the machine is put in operation, the bank of paper is 
kept in the proper position automatically. 

When the machine is started, the combing wheels are 
lowered and comb the paper forward to the sheet control- 
ling trips. There are two of these that engage the front 
“dge of the sheet, thus bringing it square. Should the 
front edge of the sheet reach the trips on one side before 
the other, the opposite wheel will continue to comb un- 
til the sheet is brought square. 

When the edge reaches the trips, the comb wheels ride 
up on the comber foot, which acts as a clamp and stops 
the sheet from advancing farther. A clamp then descends 
on the bank of paper in the rear of the top sheet and 
holds the bank in position while the top sheet is with- 


PRESS WITH HIGH-SPEED AUTOMATIC CONTINUOUS FEED 


ever, it is not in the correct position, the feeler will au- 
tomatically trip and stop the feeder. 

There is also a device located on the conveyor of the 
feeder which will allow only one sheet to pass at one time. 
If more are fed forward, the device will automatically 
trip and stop the feeder, thus preventing both spoiling 
of sheets and damage to the form. 


¥& 
Principal Uses for Tungsten Steel, according to a paper 
read before the International Engineering Congress, are for 


of hacksaws, to 
is seldom 


manufacture 
Tungsten 


the 
tool 


magnets for magnetos in 
some extent, and for special 
TABLE OF PROPERTIES OF ALLOY STEELS 


steels. 
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0.36 0.42 oie 58,000 90,000 27 60 
0.34 0.87 0.13 82,500 103,000 22 57 
0.45 0.50 as 65,000 96,000 22 52 
0.43 0.60 0.32 96,000 122,000 21 52 
0.47 0.90 se 0.15 102,000 127,500 23 58 
0.30 0.60 3.40 a 75,000 105,000 95 67 
0.33 0.63 3.60 me 0.25 118,000 142,000 17 57 
0.30 0.49 3.60 1.70 en 119,000 149,500 21 60 
0.25 0.47 3.47 1.60 0.15 139,000 170,000 18 53 
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0.26 0.48 a 0.92 0.20 112,000 137,000 20 61 
0.35 0.64 1.03 0.22 132,500 149,500 16 54 
0.50 0.92 1.02 0.20 170,000 186,000 15 45 
used in engineering construction steels and then usually in 


combination with chromium. The accompanying table shows 
the typical engineering alloy steels and their tensile prop- 
heat-treatment draw-back temperature. 
This is in all cases 600 deg. C. (about 1,100 deg. F.). The 
specimens in cases were heat-treated in the form of 
rounds and machined after treatment. 


erties for the same 


most 


inch were 
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Notes on Small-Tool Design--IIl 


By Car. D. WILDER 





14 in. and 2 in.; diameter of hub, 13g in., 114 in., 2 ii 





SY NOPSIS—This article treats of small cutters 21 \ in.. 21%, in. and 23), in. 
and tools other than the standard ones ordinarily The width of the land can be from */,, in. up to 6 in.: 
carried in stock. Points, determined from actual diameter of cutters, ;'g in. for cutters from 6 in. to 7 in. 
experience covering many years in the toolroom, in diameter and °/,, in. on all that are over 7 in. in 
are given for the proper construction of these diameter. The backoff of the lands ean be from 5 to 73 
tools. deg. The thickness of material between the bottom. of 
the gash and the top of the keyway must be at least 3¢ in 
Small-tool design is an important item in connection An old rule that gives good results for milling cutters 
with the design of jigs, but it is often overlooked, be- is: “Ten teeth for the first inch of diameter and four teeth 
cause it is so easy to concentrate mosi of the attention for each additional inch.” For roughing cutters the rulk 


on the jig itself. The illustrations presented are typical is: “Eight teeth for the first inch and two for each 
of small tools other than standard reamers and mills. It additional inch.” The Pratt & Whitney formula gives a 
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A VARIETY OF SMALL CUTTERS AND TOOLS FOUND ESPECIALLY USEFUL 


Is impossible to give detailed dimensions for these or to larger number of teeth. If V eq ial the number of teeth 


do more than deal with the general principles underlying and P the diameter, the formula is .V 214%, D + 1? 
the design, since in most cases they are of special size for face mills and .V 3.1 D + 11 for side mills. 
and dimensions to suit special purposes. Make all cutters as small in diameter as possible, and 
In assembling gangs of milling cutters on arbors it is have arbor and collar clear all obstacles by at least 4%, in. 
well to adopt certain standards for the diameter of hole, To cut straight teeth on face mills use an ordinary 60 


diameter of hub, and the like. These may run as fol- deg. angular cutter. To cut spiral teeth, use a cutte: 
lows: Diameter of hole, Te in., 1 in., 1! j in., 1, In., 12 deg. on one side and 48 deg. on the other. The point 
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of the cutter teeth should be rounded so as to leave a 
fillet at the bottom of the gash. 

Make all face mills over 34 in. face, spiral. 
the thrust against the spindle and prevent loosening of 
the arbor, for right-hand cutters use left-hand spiral 
and for left-hand cutters use right-hand spiral. Side 
mills may be cut spiral when the benefit from the shear- 
ing cut overbalances the ill effect of the slight negative 
rake which is given the teeth. 

Solid cutters over 4 in. in width should be made in 
sections to interlock, because the risk in hardening is 


To bring 


too great to permit the use of longer ones. 
Make all side and face mills over 6 in. diameter of the 
In Fig. 1 are shown different ways 
Two teeth per inch of diameter 
In cutters over 


inserted-blade type. 
of securing the teeth. 
is a good average for these large mills. 
8 in. in diameter the body may be made of cast iron, 
hut below this size and below 2-in. face the body should 
be of machine steel The body may be as thin as %%4 
in. if the pin binder shown at C is used. 

Cutters of this style may be made by drilling and ream- 
ing the holes and driving the pins in place. The slots 
are then milled and the pins are already slabbed. It 
ix a simple, cheap and effective way to secure the blades. 

The thickness of inserted blades should run from +’, 
in. to 14 in., according to the size of the cutter, the 
depth of the chip and the feed which it is expected to 
take. The depth of the cutter blades should be from 
114 in. to 1% in. in the body, and they should project 
from °; in. to 84 in. above the body and not less than ;'; 
in. on the side. The side and top angles -may each be 


30 deg. 
Burr MILus AND ANGULAR CUTTERS 


Threaded butt mills are driven by the thread only and 
depend for their true running on being forced against 
the collar of the milling arbor. When possible, it is bet- 
ter to shorten the thread and have a portion of the hole 
reamed to fit a straight part on the arbor, which adds 
to the bearing. 

A good, strong construction for heavy angular cutters 
is shown in Fig. 3. The angle is well backed up, and 
cutters of this type should be used for heavy cuts wher- 
ever possible. Grooving cutters which cut on the face 
only should have the sides slightly concaved, about 1% 
deg. in extent, something like a saw, to prevent binding 
Instead of concaving the whole side of the 
the custom of cutter makers, there 


oer dragging. 
cutter, as has been 
should be left a hub flush with the sides of the teeth, 
thus allowing its use in gangs without danger of spring- 
ing the arbor. 

Double-end butt mills, such as shown in Fig. 4, can 
often be used to advantage. Their construction and use 
are obvious. 

Stem milling cutters tor roughing and high-power end 
mills should have four teeth for mills which are 1 in. 
or less in diameter and an additional tooth for each 14 
in. above that. For general work the following table is 
a guide to the number of teeth on end mills: 


Diameter, in } ‘Ks i % } % : i} ? i 1 
Teeth 6 s 8 Ss s Ss 10 10 10 10 10 
Diameter, in. 1} 1} 1} 1} 1} 1} 1j 2 
Teeth . 12 12 12 14 14 lt 16 16 


Spiral teeth give the same negative rake on the end of a 
mill as on the sides of the side mills. The angle of the 
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spiral is usually about 8 or 10 deg., but it may be as 
high as 20 deg. for cam milling. The angle at which 
to set the index head when cutting the end teeth of end 
mills may be found from the following formula, when V 
is the number of teeth to be cut, V the included angle 
of the sides of the fluting cutter and W the angle at 
which to set the index head: 
360 

~ cotan I 


N 


Cos 2 = 


Center-cut end mills, such as shown in Fig. 5, are 
often necessary to cut into the surface of work and then 


feed along, as is done on dies and similar work. The 
teeth are given clearance only on their inside ends. They 


are coarse for convenience in making and to enable them 
to take heavy cuts. Four teeth should be used up to 
¥4-in., six teeth to 114-in. and eight teeth for 2-in. diam- 
A special type of end mill for cutting cam tracks 
It is made to be held as close to 
the work as possible. The length of cut W is not over % 
in. more than the depth of the track to be cut. The neck 
A is very short, and E is just small enough so that the 
On such a cutter it is best to use 


eters. 


is shown in Fig. 6. 


teeth can be milled. 
a positive drive with 14 in. key. 


TEAZELS AND Fisu-TatLt Curtrers 


In Fig. 7 is shown what is known as a teazel. It is 
used to follow the cam cutter just described. It does 


not cut, but is used as a burnisher to smooth the track 
which has been cut about ?/,99, in. small. The length 2 
on the teazel must be left very hard. 

The fish-tail cutter shown in Fig. 8 is used in the 
Pratt & Whitney spline miller, and does the work of an 
end mill, but more rapidly and at less cost for cutters. 
The angle B is about 90 deg. and J is about 3 deg. 

A reamer suitable for use through the bushing of the 
jig is shown in Fig. 9. The space F is for a bearing 
in the bushing. It must be from one-half of a thou- 
sandth to a full thousandth inch under size. The other 
dimensions must of course be made to suit the job for 
which it is fo be used. The flutes are not tapered at all, 
but must be beveled on the cutting edge as shown. They 
should be backed off within */,, in. and stoned almost to 
the edge. The dimension D should be made about °/, 5, 
in. over size, but marked to size. 

A cheap and effective dowel-pin reamer is shown in 
Fig. 10. The teeth are backed off on the corner bevel 
only and have a taper of only one-quarter of a thou- 
sandth on the length B, which is given for clearance. 
There should be two sets of these—one for the part into 
which the dowel drives and the other set for the part 
into which it is to press. These reamers can be used in 
jigs through bushings if desired. 

The arbor shown in Fig. 11 and the bushing in Fig. 
12 are used together with a shell reamer for align ream- 
ing. The hole in the bushing fits the shank of the arbor 
and the straight portion of the bushing fits the standard 
reamed hole in the casting. The flutes next to the neck 
are cut clear through and relieved on the bevel, so that 
it can be machined with a draw cut. The two holes to 
be aligned are rough-reamed 0.005 in. under size. The 
reamer is assembled on the bar and drawn back through 
one hole, while the shank is guided by the bushing, which 
is centered in the other hole by its taper part. The 
operation is then reversed for the other hole, guiding 
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the shank this time by the bushing which will fit the 
hole just reamed, and feeding the reamer either way, 
as is most convenient. 

An expansion arbor of the type shown in Fig. 13 for 
milling cutters may be made to employ any one of the 
styles of expanding screw shown in Figs. 14, 15 and 
16. One that can be adjusted by a square-end wrench 
is shown in Fig. 14. An adjustment by screwdriver is 
possible of the one shown in Fig. 15. None of the screws 
projects beyond the cutter. A screw that can be ad- 
justed by any wrench is shown in Fig. 16, but the pro- 
jecting square is likely to be in the way very frequently. 

When spotting with a twist drill it is frequently found 
that the drill goes too deep. With the special spotting 
drill shown in Fig. 17 there is no danger of this occur- 
ring, as it can cut only on the point. It has no flutes, 
which is an advantage in using a drill of this kind through 
a bushing. It is often used through a slip bushing and 
followed by a twist drill without a bushing, and then by 
a reamer running in the same slip bushing as the spot- 
ting drill. 

GuIpE Usep WITH STANDARD REAMERS IN JIGS 

No one thing causes more loss of time than the lack of 
the proper reamers for the particular job in hand. The 
commercial hand reamer may be adapted to tool work as 
shown in Fig. 18, where the dotted line at M shows a 
guide. This takes the place of the usual taper given 
the end of hand reamers. In length the guide should be 
from one to one and a half times the diameter and from 
0.005 to 0.010 in. smaller than standard size, up to 
reamers of 1 in. in diameter, and from 0.012 to 0.015 
in. smaller for larger diameters. The flutes run out 
to the guide as shown; but they are not backed off. There 
should be a short taper from the groove between thie 
guide and the reamer which allows for grinding. The 
shanks of such reamers should be from 0.001 to 0.00114 
under size, and the corners of the square for the wrench 
should be turned down even smaller, so that possible burrs 
from the wrench will not spoil the hole if the reamer 
is passed clear through the work. The fluting should be 
done with the cutters set a trifle ahead of the center 
of the reamer, so as to give a slight negative rake. A 
slight staggering of the flutes, not more than 2 deg. 
either way from an even division, is helpful in reducing 
the tendency to chatter. Sometimes the pilots for hand 
reamers are threaded—18, 14 or 32 threads per in., with 
a sharp V thread to help feed the reamer into the work. 
Care should be taken that the pilot is enough below size 
so as to make sure that these threads are cleaned out 
by the reamer. 

PROPORTIONS OF SMALL FINISHING REAMERS 


The lands of the cutting edges should be 33 in. wide 
for small reamers, ;'5 in. for reamers 1 in. in diameter 
and 3°; in. for those still larger. Flat relief is suitable 
for roughing reamers, but a rounded or eccentric relief 
is preferable for finishing reamers, as it causes them 
to cut more smoothly. A guide to the number of flutes 
in reamers is shown in the following table: 

Diamever, in..... + tto} &t1} 1j to 1} 
Number of flutes. 4 6 S 10 12 14 16 

This table is practically standard for all styles of 
reamers. 

Roughing and finishing reamers for use in jigs are 
With made with 


Ijto2? 2jto3 4 


reamers 


shown in Figs. 19 and 20. 
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curved shanks for stop collars and the guide for the fin 
ishing reamer as shown, it is possible both to rough-ream 
and finish-ream work in jigs for taper pins. 
of the extreme accuracy required in making the tools, 
it is usually more costly to do so than to rough-ream in 
the jig and finish-ream in the assembling. The 
collars may be split collars or may be two solid collars 


On account 


stop 


used as check nuts. The reamers shown in Figs. 19 and 
20 are made in two parts and sweated together, so that 
when the reamer part breaks the rest is not lost. 


Four-Spindle Centering and 
Drilling Machine 


The machine here shown was made to center simultane- 
ously both ends of detonator gaine bodies, and then by 
shifting the position of the heads, to drill a hole in 
each end at the same time. Fig. 1 shows the machine 
in centering position, and Fig. 2 shows it in drilling 
position. The construction of the machine is such that 
it may readily be adapted to other work of various diame- 
ters and lengths. It may also be made with two op- 
posing heads instead of four, where the requirements call 
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SPINDLES IN CENTERING POSITION 


FIG. 1 
for a machine of that type. The machine is entirely self- 


contained, as it carries a tight and a loose pulley and 
may be belted direct from the drive shaft, or it may be 
motor driven if desired. The single lever control makes 
it possible to turn out high-speed accurate work at a very 
rapid rate. 

The cast-iron heads carrying the spindles are keved to 
a shaft running lengthwise of the bed, so that they move 
in unison. Adjustable stops on each side serve to register 
the spindles central with the work when the heads are 
swung over against them. Each spindle is carried in a 
sleeve with a rack cut in it, similar to that of an ordi- 
nary drilling machine. A gear meshing with these racks 
is set down between the spindles of each head. The gear 
in the right-hand head is connected direct to the operat- 
the left 


of a supplementary pinion and a segment, in order to cause 


ing lever: but the one at is connes ted by means 
the spindles to move in a direction opposite to the opposing 


ones as the yoke-connected levers are moved by the hand 
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lever. It will be readily seen that as one pair of opposing 
spindles moves in, the other pair moves out, and vice versa. 
It will also be seen that the same lever that feeds the 
spindles in or out is used to swing the heads over against 


the stops, forward or back. 
ARRANGEMENT AND CONTROL OF THE DRILLING SPINDLES 


The drilling spindles are made of a special high-grade 
These spindles run in 
Each is taper 


steel, ground and carefully fitted. 
annular bearings inside the steel sleeves. 




















DRILLING 


FIG. 2. SPINDLES READY FOR 


bored to hold a No. 1 drill chuck. 
are of aluminum and are mounted in two annular bearings 
each. The spindles are graduated and provided with ad- 
justable stop collars. The direction of rotation makes it 
necessary to use right- and left-hand drills in the respec- 
tive spindles. Each spindle has a longitudinal travel of 
2 in.; the maximum distance between the chucks is 81, 
in. ; the distance from the center of the spindles to the bed 
and they run at a maximum speed of 10,000 


The spindle pulleys 


is 414 in., 
r.p.m. . 
The centering spindles are of special steel and run in 


bronze bearings. Ball thrust bearings are provided at 


We 


PINS CENTERED AND DRILLED IN THE MACHINE 




















FIG. 3 


front and rear. They are bored for No. 1 Morse taper 
shanks. The travel is the same as that of the drilling 
spindles, but the maximum speed is 1,500 r.p.m. 

The revolving work chuck is carried on a special bracket 
mounted between the spindles, as shown. The chuck is 
of the split-collet tvpe operated by means of a lever, 
shown in front. By using this type of chuck, work may 
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be inserted or removed without stopping. The chuck is 
driven by means of a round belt from a grooved pulley 
on the main-drive shaft underneath the bed. This chuck 
has a maximum speed of 750 r.p.m. 

A number of the gaine bodies drilled in this machine 
are shown in Fig. 3. The tapered shoulder on one end 
serves to locate the piece in the chuck as the small end is 
gripped in the collet operated by means of the lever. A 
hole 14% in. deep is drilled in each end with a No. 30 
drill. 

All bearings in this machine are provided with oil cups. 
The oil pan is cast integral with the bed. The shaft 
underneath the bed runs in annular bearings at a maxi- 
mum speed of 1,500 r.p.m. The machine stands 42 in. 
from the floor to the center of the spindles. It occupies 
a floor space of 24x48 in., weighs approximately 550 lb. 
and is made by W. P. Kirk, 336 West Fourth St., Cincin- 
nati, Ohio. 


"> 
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Present Conditions in Russia 


The economic conditions of Russia have been consid- 
erably disturbed, but not shattered, during the present 
European war as a direct consequence of preventing ex- 
port of produce and raw materials. Only two ports are 
now open to Russia, namely, Vladivostok on the Pacific 
and Archangel on the White Sea. The latter is closed, 
more or less, during the four winter months, although 
powerful ice-beakers are expected to operate in an effort 
to keep the channel open as late as possible and to open 
it earlier in the spring than usual. 

There remains in northern Finland the railway to 
Sweden and Norway, giving traffic connection with the 
allies as well as with friendly and neutral countries. 
This is extensively used, so that the domestic railways 
and interior waterways are not able to clear the wharves, 
docks and storage places from congestion and from the 
constantly arriving freight, principally of war material. 

The transportation facilities have proved absolutely in- 
adequate, and great hardship is suffered in many places 
from the lack of wood, coal and oil for fuel and power. 
Prices of food and the prime necessities of life are high, 
even in such places as are fairly well provided with good 
roads, railway and water connections. The Central Gov- 
ernment is doing its best to ameliorate conditions, but 
as every energy is directed toward active prosecution of 
the war itself, it is practically impossible to carry out 
satisfactorily these humanitarian purposes. 

Credit is needed by the Russian merchant importing 
American goods, but not to the extent in the value of 
the merchandise nor on such long terms as he was ac- 
customed to obtain from both Austria and Germany. 

Today Russia is absolutely offering to Americans enor- 
mous concessions of varying character in European Rus- 
sia, Siberia, Asiatic Russia, the Trans-Caspia, Turkestan 
and the Caucasus, upon the most liberal terms. These 
concessions include railways, both steam and electric, 
urban, interurban, or practically transcontinental, bridges, 
canals and locks, transportation on interior waterways, 
utilization of the Empire’s enormous water-power, mines, 
dredging operations—both harbor and internal waterways, 
mines, industrial, manufacturing, or public-service plants : 
and virtually everything in any way allied to economic 
development or improvement.—W. Aisenman in Amer- 
ican Industries for December. 
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Pressed Steel in Manufacture 


of Electric 





NOtOrs 


By C. W. STARKER* 





SYNOPSIS—A desc ription of the hot- and cold- 
working processes used in making the pressed-steel 
parts of electric motors. 
blanking, rolling, drop forging, press forging and 
riveting. The parts are frame rings, end rings, 
rails, feet, bed plates, end brackets, brush-holders 
and bearing shells. 


These processes ine lude 





For several years past in practically every industry 
there has been a marked tendency to employ sheet stee! 
punched or pressed to shape where formerly cast materia! 
was used. In fact we may recognize in this tendenc, 
one of those natural steps of advancement in the art of 
using materials that consist in going from a material eas\ 
to obtain and easy to work, but of inferior grade, to 
one requiring a greater degree of development for its utili- 
zation. Buildings 
and bridges formerly made of wood progressed to stone 
and then to structural steel. Many household articles are 
now drop forged or pressed from steel plate after having 


For examples we need not go very far. 


gone through the successive steps of development from 





*Industrial engineer, Westinghouse Electric and Manufac- 


turing Co., East Pittsburgh, Penn. 


wood to cast iron, from cast iron to malleable iron and 
finally to steel. Things which at first glance do not seem 
to lend themselves readily to pressed-steel construction. 
like a freight car or a bathtub, are now manufactured 
under the press. 

In all these cases the new method has given a mor 
durable product, more accurate duplicates and if mad 
in sufficient quantities, a cheaper though better output 
It is true that the more perfect the product the highe: 
will be the demand for quality in the machine tools, ma- 
terials and human skill behind it. While woodwork re 
quires only simple tools, and castings require furnaces 
and molding machines, steel plate and wire require roll 
ing mills for their production, and steam hammers, forg 
ing presses and dies to work them to the desired shape. 

I do not need to call attention to the extensive appli 
cation of pressed steel in the automobile industry, but the 
application of this material in the manufacture of ele 
been described in detail in 


tric motors has thus far not 


technical journal, although it is now more than five 
vears since a pressed-steel motor was first worked out by 
and Manufac- 
\t that time this design was quite a depar- 


and attracted 


the engineers of the Westingh use Electric 
turing Co. 


ture in motor manufacture considerabl 
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FIGS. 1-A TO 3 PRESSED-STEEL MOTORS AND ROLLED-STEEL FRAME RINGS 

Fig. 1-A—100-hp. motor with rolled-steel frame and pressed-steel feet and slide rails Fig. 1-B—50-hp. motor 

with feet and slide rails and pressed-steel, rolled-steel frame Fig. 1-C—10-hp. motor with pressed-steel frame, feet, 

slide rails and bearing brackets Fig. 2—Complete pressed-steel electric motor rings Fig Comparison of cast-lIron 


and rolled-steel motor frames of same capacity 
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attention. Since then perhaps a hundred thousand such 
motors, both for alternating current and direct current, 
have been put in service and have proved successful even 
under trying conditions, such as steel-mill work. In this 
article a short description of the construction and manu- 
facturing processes used in building these motors will 


he olven, 
A Few Tyres or Pressep-STeet ELectric Morors 


Motors of this type are shown in their finished form in 
Fig. 1. Their principal mechanical parts of steel design 
consist of a frame or yoke with feet, brackets carrying 
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hot-rolled steel plate, which has the same high magnetic 
characteristics as the punchings used in the armature 
and is free from structural imperfections. The cross- 
section may therefore be small and the yoke lighter in 
weight. The relative size of a finished cast-iron frame 
compared with a rolled-steel frame is shown in Fig. 3, 
which compares a cast-iron and a rolled-steel frame for a 
motor of the same capacity. 

These frame rings are rolled from straight slabs on a 
machine especially designed for this purpose, shown in 
Fig. 4. This machine is driven by an electric motor, and 
the rams are operated by water. The manufacturing proc- 


me ee a 








eed 





FIGS. 4 TO 8 FORMING FRAME RINGS AND DETAILS OF FEET AND RAILS 
Fig. 4—Special machine for rolling steel motor frames. Fig. 56—Welding joint in rolled-steel motor frame rings. 
Fig. 6—Motor end plates made by bending steel bar on edge. Fig. 7—Drop-forged-steel electric motor feet. Fig. 8— 
Pressed-steel slide rails and bed plate for small motors 
the bearings, slide rails, or bedplate, for adjusting the ess is substantially as follows: The slabs from which 


belt tension, and minor parts as end plates, brush-holders, 
bearings, etc. All of these parts are now made under 
the press from steel plate, thus giving a better and 
more economical product in large-scale manufacture. 
The frame rings, which in the case of a direct-curreni 
motor carry the magnetic flux and in the case of an alter- 
nating-current motor serve as a casing for the primary 
both a hot-rolled 
Such rings are shown in three different sizes 


laminations, are in eases made from 
steel slab. 
in Fig. 2. 


recognized that cast iron makes a heavy and bulky yoke, 


For direct-current motors it has long been 


as a large cross-section is required for the magnetic 
flux. Cast steel is better, but a good grade is expen- 
sive, and as with every steel casting, there is the danger 
of blow-holes. 


These motors now have a yoke made from 





the rings are to be rolled are first sheared to correct length 
to make a perfect joint when formed to a circle. Next 
they are heated in a furnace located near the rolling 
machine. The heated slabs are then formed to the desired 
diameter by rolling. This process takes but a short time 
in the hands of a well-trained crew, although the rings 
are rolled accurately to gage. On the rolling machine, 
rings can be rolled to any desired diameter within the 
machine’s capacity by using different mandrels. 

At the present time this process is used for the ring 
frames of motors up to 200 hp., requiring rings up to 3 ft. 
inside diameter, with a maximum thickness of up to 2 in. 
and a maximum width of about 17 in. 

After rolling, the frame rings are welded at the joint, 
whenever this is required for magnetic reasons. This weld- 
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FIGS. 9 TO 15. FORGING PRESSES AND SOME OF THE PARTS PRODUCED 


Fig. 9—1,000-ton steam-hydraulic forging press. Fig. 10—Pressed-steel feet for large motor Fig. 11—Pressed-steel 
slide rails for large motor. Fig. 12—Squirted frame ring for small motor Fig. 13—Squirted commutator bushing rou! 
and finished. Fig. 14—540-ton double-acting forging press. Fig. 15—Large motor-operated eccentric forging pre 
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ing is done by the electric-are welding process, Bernardos’ 
A view of the welding plant is shown in Fig. 5. 
This view shows the converter set in the rear and the 
switchboard. In actual operation the frame rings rest on 
a steel plate. One terminal is connected to this plate 
while the other one leads to the carbon electrode of the 
The are is 


method. 


welding tool manipulated by the operator. 
drawn from the carbon to the motor frame, rapidly raising 
the metal to the melting point. 


Additional material to 
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hot-rolled steel bar and used at the ends of the primary 
laminations of alternating-current They are 
manufactured in large quantities by a process quite similar 
to that described in connection with the frame rings. Be- 
ing made of a material superior in structure to any cast 
material, they are comparatively thin. This gives them 
the advantage of taking up less space in the motor, there- 
by reducing the amount of inactive copper in the windings 
and the danger from short-circuits between the end plates 


motors. 

















FIGS. 16 TO 20. STEEL END BRAG 
Fig. 16—A _ pressed-steel motor end ring. Fig. 17 
100-ton hydraulic riveting press Fig. 19—Eccentric load 


on 15-hp. pressed-steel motor 


fill the joint is supplied, if needed, by a soft-iron rod held 
in the are. 

For purposes of ventilation it is sometimes desirable 
The frame ring, shown 
at the right in Fig. 2, has 16 such ventilating holes. They 
in any thickness of plate 


to have holes in motor frames. 


are punched cold before bending, 
that is used at the present time. 
It should be understood that this rolling process is not 
intended to change either the thickness or the length of 
the material, but is only a bending operation. 
Another product of this rolling machine is the set of 
which made from a 


end plates, shown in Fig. 6, are 


‘KETS AND 
Pressed-steel 
test on 














MOTOR 
for electric 
motor. Fig. 


TESTS OF THE 
end brackets 
pressed-steel 


motors. Fig. 18— 
20—Oscillator test 


15-hp. 
and the winding. These steel end plates also are unbreak- 
able. Breakage is a serious factor in the manufacture of 
cast-iron parts, and an item of expense which frequently is 
under-estimated. If a break does occur, it usually hap- 
pens after the shrinkage strains in the casting are re- 
leased by removing the hard outer crust of the casting, that 
is, after the casting is machined and a considerable amount 
of labor has been spent upon it. 

Two different designs of pressed-steel motor feet used 
in the smaller motors are shown in Fig. 7. They are made 
either in halves or in one piece. Both kinds are shown. 
A high-grade quality of steel plate is used, 44 to Y% in. 
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thick, depending upon the size of the motor. This plate 
comes from the mill in large sheets, which are cut into 
squares of the proper size on a 110-in. motor-driven shear. 
For each different piece to be pressed or forged, the de- 
veloped shape necessary to produce the desired final result 
is determined by continued experiments, and the blanking 
dies are then made for punching out the blanks. These 
blanks are heated and forced to the proper shape, as 
shown in Fig. 7, by one or two blows of a 2,000-lb. drop 
hammer. With a given blanking and forging die every 
foot will of course be a duplicate of every other. All fit- 
ting, trimming and removing of unnecessary stock are 
therefore avoided, a point which greatly aids in rapid 
manufacture. 


Drop-ForGING SuiipE Raits ror E._ectric Morors 


Another product of this hammer is shown in Fig. 8— 
pressed-steel slide rails used under the motors to adjust 
the belt tension. ‘To the left the rough forging is shown 
as it comes from the forging department, then one of the 


medium-sized and one of the smaller-sized rails in fin- 
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The drop hammer, though a handy and simple machine 


suitable for a great variety of forgings, has its limita- 
tions, especially as to the size of forging and the thickness 
of material that can be worked. ‘The hydraulic press with 
its slow and steady pressure is preferable to the hammer 
While hammer 
surface of the forging, the hydraulic 


for some kinds of pieces. blows affect 
practically only the 
pressure penetrates to the core, even of thick forgings, 
resulting in a dense 
the finished forging. 


for the reason that one stroke of the press produces the 


r and more homogeneous material in 
Quicker and better work is possible 


same results regarding reduction of section as five or six 
blows of the steam hammer; and under the press the hot 
Ab- 


sence of shocks, therefore less danger of breaking piston 


steel more readily fills the impressions in the die. 


rods or dies, the possibility of a lighter foundation and 
less expensive dies, easier work for the men and lower 
power consumption are also points in favor of the press. 

A 1,000-ton, high-speed steam-hydraulic forging press 
installed for the manufacture of large pressed-steel parts 


for electric motors is shown in Fig. 9. This press is of 
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FIGS. 21 TO 23. ANOTHER TESTING ARRANGEMENT AND SMALL STEEL PARTS 
Fig. 21—Eccentric load test on 30-hp. pressed-steel electric motor. Fig. 22—Pressed brush-holder and parts—may be 
either brass or steel. Fig. 23—Babbitt-lined steel shell bearing made of tubing 


ished form, and finally one of the smaller pressed-steel 
bedplates made in the same way as the rails and similar 
to the pressed-steel foot described above. All of these 
rails are made from heavy steel plate amply strong 
for ceiling suspension of the motor and with ample 
floor area for use on a soft foundation. The pressed- 
steel rail or bedplate, compared with cast iron, has among 
others the advantage of being stronger and unbreakable 
for a lower weight. In castings a crack occasionally 
occurs which is hard to detect and may pass by the in- 
spector. It is possible that the faulty material is not 
discovered even by careful inspection until some accident 
has occurred, particularly with a motor susvended from 
the ceiling. 

The drop-forging method described above has in the last 
few years found a serious rival in the hydraulic press. 


the four-column type and designed on the Davy principle. 
The installation consists of the press proper, with the main 
cylinder in the center, two steam lifting cylinders on top, 
the steam-hydraulic intensifier with the controlling gear, 
and finally the storage tank, which appears at the left. 
This tank is known as the prefiller and serves as a recep- 
Sufficient 
air pressure is supplied at the top of the tank to force 
the water into the cylinder. A steam pressure of about 
150 lb. per sq.in. is used in the cylinder of the intensi- 
fier. By the action of this cylinder a hydraulic pressure 


tacle for the water, which is used repeatedly. 


of 5,500 Ib. per sq.in. is produced behind the plunger. 
The actual forging work is done by the main cylinder, 
which produces with the hydraulic pressure mentioned a 
total pressure of 2,000,000 Ib., with a possible increase 
The lifting evlinders referred to serve 


to 2,400,000 Ib. 
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the purpose of raising the heavy cast-steel press head 
that holds the upper part of the die. The most interesting 
part of this press is the control, which is effected by a 
single lever for all movements, whether actuated by the 
steam or by the hydraulic pressure. The press head fol- 
lows the movement of this lever, both as to speed and 
length of stroke, so that high speed. and short strokes 
may be obtained, or as slow speeds as may be required in 
Up to 150 strokes per minute may be 


a particular case. 
in forging and 


made with this press, so that the output 
punching is limited only by the rapidity with which the 
work can be fed into the machine. 

Two different sizes of large pressed-steel double feet 
for motors are shown in Fig. 10. They are hot pressed 
from steel plate 14 in. thick and in floor dimensions of 
about 214x4 ft. Those familiar with this class of work 
will appreciate the difficulties that had to be overcome 
before producing a deep and intricate forging of this 
kind. The forming is done without any hammer blows 
or noise, by moving a single lever. 

A large-sized pressed-steel rail made on this press, 7g 
to 1% in. in thickness and in lengths up to 6 ft., is shown 
in Fig. 11. Pressed-steel bedplates, of the design shown 
in Fig. 8, are also made on this press and can be forged 
up to-6 ft. in length. Before pressing, all of these parts 
are blanked out as described above. This blanking can 
also be done on this press, although of course it may be 
done on other equipment of smaller size. 


PIERCING, OR SQuirTING, Process OF FORGING 
E.rcrric-Moror Parts 

Aside from this forming of the plate, the press has 
another important function in the manufacture of forged 
inotor parts by the piercing, or squirting, process. A 
sinall frame ring 8 to 12 in. in diameter is shown in Fig. 
12. This piece is squirted from a solid block of steel; 
that is, the steel block is heated and placed in a cylindrical 
die, then by exerting a very high pressure in the center 
of the block the material is forced up uniformly all around 
and to the exact diameters determined by the size of the 
die. These rings are squirted about a foot high and then 
sawed apart to give the proper width of the individual 
ring. 

New cases where this press and especially the squirting 
process can be used to good advantage present them- 
selves frequently. A commutator bush in its rough-forged 
and in its finished form is shown in Fig. 13. It is made 
by the same method as the small frame ring just described, 
by piercing a solid steel block. This process has opened 
up entire new iields of manufacture, for not only is it 
possible to obtain sound and dense material superior to the 
steel casting heretofore used for parts which are required 
to stand severe strains, but this new process is also in most 
cases more economical. In quantity production it would 
tax the capacity of the best molding machine operated. by 
the fastest molder to compete with the press that forms 
a large commutator bush with a single squeeze by the 
movement of.a single lever. 

Further equipment for the manufacture of pressed- 
steel motors is shown in Figs. 14-and 15.. The one, shows 
a 540-ton double-acting hydraulic press, the other .a 
slightly smaller motor-operated eccentric press. Both 
may be used for making sueh parts as pressed-steel end 
shields, shown in Fig. 16, which are used on the smaller 
sizes of alternating-current motors—the so-called frame- 
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less type—and serve as a means for securing together the 
primary laminations and for protecting the winding. 
These end shields are made from 14- to 3@-in. thick hot- 
rolled steel plate in varying diameters and different widths 
of flange. After forming, the center and the vent holes 
are punched out in a separate operation. 

These are also used in the manufacture of 
pressed-steel bearing brackets, an example of which is 
shown in Fig. 17. This is an interesting piece of pressed- 
steel work and perhaps as fine am example as can be found 
of how far it is possible for pressed steel to take the 
place of complicated castings. Note particularly the 
doubled-up rim of this bracket, which gives it great rigid- 
ity, and also the flanged part around the housing. These 
housings are simple castings inserted into the bracket un- 
der the press while the bracket is hot, and in such a 
way that the housing makes its own hole and the flange 
shrinks to the housing. The housing has a rim on the 
inside that presses against the inner side of the bracket 
forging. Numerous tests were made at the time this 
bracket was first designed to show how reliable the shrink 
fit is, in resisting both a pushing and a turning force. 
Some hundred thousand of these brackets have been put 
in service during the last three years without a single 
failure or defect in service. 

The frame rings described above and the pressed-steel 
motor feet are riveted together by heavy rivets driven 
on a 100-ton hydraulic riveting press, shown in Fig. 18. 
The frame rings are brought under the press on a carriage 
that is adjustable for different frame diameters, and raised 
or lowered by compressed air so that the pressure does not 
come on the carriage. The pressure exerted on the rivets 
can be varied to suit the size of the rivet. 

Numerous running tests of the severest nature, con- 
tinued for over two years previous to the marketing of 
these pressed-stee! motors, and many thousands of motors 
in successful daily service have established the fact that 
even excessive stresses are safely transmitted through the 
frame and foot without any deteriorating effect on the 
riveted joints made by this continuous-pressure riveter. 


] yresses 


ENDURANCE Tests ON PresseD-STEEL Motor 
Frames, Bases AND OTHER Parts 


A short description of some of these endurance tests 
may be of interest to those of the readers who use riveted 
joints in their work. Fig. 19 shows a test motor back 
geared to a heavy eccentric weight and reversing every 12 
sec. This test was continued for a year and a half, day 
and night, and showed no effects on the rivets or any other 
part of the motor. In Fig. 20 the eccentric weight is 
mounted directly on the motor shaft, tending to produce 
a strong rocking motion and severe strains on the bearings 
and frame construction. The oscillator test, Fig. 21,-is 
still more severe, but also failed to have any effect on the 
motor aside from normal wear of brushes and commu- 
tator. This test is arranged so that the eccentric weight 
does not make a complete revolution but oscillates both 
ways from the vertical center line. During the several 
months’ run most.of the auxiliary parts broke in turn; 
the driving rods, countershaft and their bearings had to 
be replaced, but no parts of the pressed-steel motor. 
These tests and other modifications such as chain-driven 
eccentric weights, etc., were carried on for years on both 
the alternating-current and the direct-current motor of 
pressed-steel construction. 
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As related in a way to the pressed-steel work used on 
these motors, which forms the subject of this article, 
the pressed-steel brush-holder, shown in Fig. 22, and 
the steel shell bearing, Fig. 23, may be referred to in a few 
words. The former is pressed from heavy cold-rolled sheet 
steel or sheet brass, the halves and the brush-holder boxes 
being riveted or spot-welded together. ‘The bearing shown 
is one of the simplest types of the solid oil-ring type. 
It is obtained by drawing steel tubing through a die on 
the draw bench in 8- or 10-ft. lengths until the proper 
diameter and wall thickness are obtained. The shell is 
then tinned on the inside, lined with babbitt the 
necessary machining and grinding operations performed. 
A bearing of this type is both light and rigid, and has 
met with remarkable success in operation since 1907, 
The success of this pressed-steel idea as applied to in- 
dustrial motors of all classes has been so complete that the 


and 


design of a pressed-steel motor for street-car service, 
admittedly one of the 
undertaken about two years ago. 


most trying applications, was 


es 


~ 


Stee] Car Straightener and 
Railroad-Shop Kinks 


EprrortAL CORRESPONDENCE 


The growing use of steel cars has necessitated many 
changes in railway shops, as their repair is an entirely 
When- 
ever a steel car gets into a wreck, the plates buckle instead 
as is the case with wood, and instead of 


different proposition from handling wooden cars. 


of splintering, 
replacing broken sides and ends it is often possible to 
straighten them so as to be perfectly serviceable without 
renewing any of the sheets. 

Straightening, however, is not an easy job, unless con- 
siderable pressure can be applied. This in the average 
shop means special blocking of various kinds, all of 
which consumes considerable time. After experiencing 
all these difficulties, Mr. Paxton, superintendent of mo- 
tive power of the El Paso & Southwestern Ry., decided 
to build a permanent straightening frame at El Paso, 
Tex., as shown in Fig. 1. The machine consists of six 
frames erected over one of the yard tracks, tied together 
at the upper corners and braced across the top, and the 
pressure applying devices. There are of course suitable 
foundations under the columns on each side. Now when 
a damaged car comes in for repairs, it is run inside this 
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frame, and pressure can be applied on both sides at al 
most any point desired. Any intermediate points can |» 
covered by merely moving the car back or forth on the 
track. This, in other words, is a permanent “old man.’ 








FIG. 3. SAFETY LADDER FOR ERECTION SHOP 
Some of the straightening screws can be seen projecting 
from the columns, which are adjustable for height to any 
desired point. In addition to the screws, hydraulic jack- 
of any power required can be placed between the uprights 
and the car sides, so as to secure all the pressure that may 
be necessary. 

Another interesting development of these shops is the 
method of utilizing old boiler flues for making pilots, ol 
One is shown in Fig. 2. It is all ready to 
go in place on a locomotive. 


made by cutting the old tubes to the proper length, flat 


cowcatchers. 
These pilots are quite Casil\ 








FIG. 1. STRAIGHTENING DAMAGED STEEL CARS 





FLUES 


FIG. 2. PILOTS OF DISCARDED BOILER 














tening the ends and riveting them up, as shown. They 
have proved quite satisfactory in actual service. 
Fig. 3 shows a very neat form of safety ladder for 


climbing up into the cabs of locomotives in the erecting 
shop. The ladders are made up of metal, with the ex- 
ception of the platform at the top, and are very easily 
handled. As they straddle the track over 


can be seen, 


























BUSHING 


EXTRACTOR 


FIG. 5. HYDRAULIC 


the pit and fit up close to the locomotive cabs. They 
are provided with a safety handrail and are a vast im- 
provement over many of the makeshifts which we too 
often find in small railway shops. 

The type of piston ring used is seen in Fig. 4, which 
shows a pile of six rings ready to be put into their pis- 
tons. The type of joint will be noted, as well as the 
facts that they have half-round grooves in the center and 
that small holes are drilled from the bottom of these 
grooves to the inside of the ring. This is done both to 
equalize steam pressure and assist in better lubrication. 

A portable hydraulic press for pulling cylinder and 
piston-valve bushings is shown in Fig. 5. It requires no 
explanation, being suspended from the crane in any de- 
sired position. 


Feed Mechanism for Boring Bar 
By M. R. 


Last summer it was found necessary to bore out the 
cylinder of the Corliss engine in the power plant of the 
Kansas State Agricultural College. The cylinder is 
16x48 in. in size. A portable boring bar of the traveling- 
head type was obtained from Kansas City. The feed 
mechanism, however, was missing, and it was necessary 
to improvise a method for obtaining a uniform, slow feed. 
The feed screw for actuating the boring head lay in a 
groove in the bar. The feed mechanism shown in the il- 
lustration was schemed out. Arrows show the direction 
of turning. 

The feed screw has a right-hand thread, 13 pitch. In 
order to get a forward feed of the tool with a right-hand 
rotation of the boring bar, the feed screw must make a 
relative left-hand turn of one-fourth revolution for each 
rotation of the bar. After a little scheming the arrange- 
ment of four gears shown was built up and found to 
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The gears are change gears from a 
Four bars of flat steel, a long threeds d bolt and 
Two bars 


work satisfactorily. 
lathe. 
two short pipe nipples make the frame. 


clamped to the boring bar drive the mechanism. 


Shaft A, with a 24-toothed gear keyed to it, is held 
stationary and is central with the boring bar. A is 


year B has 
D has 


clamped to a trestle, fastened to the floor. 
48 teeth and turns with C, which has 24 teeth. 
48 teeth and is keyed to the feed screw of the bar. 

The weight suspended from the wood block shown is 
used to reduce the vibration and chattering. The right- 
hand worm and wheel are driven in the direction shown, 
by a 414-hp. motor running at 1,400 r.p.m. The bar 
turns at about 10 r.p.m. The far end of the bar is sup- 
ported by a bushing in the stuffing-box. 

To analyze the action of the mechanism, imagine that 
the boring bar and feed mechanism receive one complete 
turn, right-hand, as a locked unit. Then, holding the 
boring bar still, rotate the gear on A, left-hand, one turn 
to its original position, since it is to.remain still. In 
doing this the feed screw is turned one-fourth revolution 
inside the bar, which amount is to be its turning rela- 
tive to the bar for each rotation of the latter. Or, what 
is the same thing, rotate the small gear once, left-hand, 
holding the rest of the mechanism still. This, clearly, 
gives the same relative motion as would be obtained by 
turning the entire mechanism once, right-hand, about the 
small fixed gear. 


In taking the last cut, it was desired to increase the 
feed, and two 36-toothed gears were substituted for A 





FEED MECHANISM FOR BORING BAR 


In using other combinations, 
maintain the sum of the 


and B, doubling the feed. 
it is necessary of course to 
teeth of any pair a constant. 

The mechanism proved entirely successful, required 
only material already at hand and was very easily ad- 
justed to the boring bar. 


* 


On the Erie R.R., at Hornell, N. Y., the tools are dressed 
in the forge shop and ground on a Sellers tool grinder in 
the toolroom. In the accompanying table are given the 
angles used for all round-nose tools, except those for brass. 


Rake, Clearance, Side Slope, 
Material Deg. Deg. Deg. 
Cast iron and tool steel......... 8 6 14 
EE FCP err 8 6 22 
yg ee 5 6 9 
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Lubricating-Oil Testing Machine 


By W. B. SLAUGHTER, JR. 





SYNOPSIS—A machine designed for commercial 
work where various bearings must be used with 
different degrees of clearance. Thus means for 
quickly assembling and disassembling are a feature. 
The coefficient of friction is readily obtained by 
entering the observations from the machine on a 
chart. 





Following is a description of a machine for testing 
lubricating oils designed for use in the testing labora- 
tories of Los Angeles County, California. Its principle 
of operation differs but slightly from that of the typical 
testing machines on the market, but the manner of apply- 
ing the load and reading the results presents some new 
features. The necessity of calculating the coefficient of 
friction from the results of each test has been eliminated, 
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tem of knife-edged levers by the mechanism L. The force 
of friction, acting tangentially on the bearing, causes a 
tendency to rotate in the direction of the shaft motion, 
which tendency transmitted through the D to 


the reading mechanism 7. A thermometer well allows 


is beam 
the rise in temperature during the test to be ascertained 
by means of a standard calibrated thermometer, and pro- 
vision is made to retain the oil used for the purpose of 
retesting if desired. The bearing is balanced about the 
axis of the shaft by the adjustable counterweight 2. The 
load-applying system is balanced in the same manner. 
Since several bearings, representing various commer- 
cial conditions, with different clearances on the journal 
for different lubricants, are used, special attention was 
given to the matter of disassembling. By the scheme 
adopted, the shaft and hearing can be removed without 
interfering with the load-applying system or the torque- 
reading This 
plished by removing the cap screws F, 
while 


is accom- 


apparatus. 
Fig. 2, and the caps GG; ul- 
screwing the HI, thus exposed, 
leaves the shaft free to be slipped out 
toward the left. The bearing can now be 


nut 


t oe | =] nie J \e of" <> lifted from the yoke ?, Fig, 3, and an- 
Y i a |i ¥ fs —7 a E ‘p other one substituted. The load-apply- 

| yp | Maives \ . ing system is shown in Fig. 3. The 
[an -z he =~ lac | ™ thy 2th _tilm screw J, actuated by the handwheel 
ee oad | | : J, compresses the spring A, which in 
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FIG. 1. ELEVATIONS OF LUBRICATING 


thereby increasing the speed and decreasing the labor con- 
nected with the tests. With this machine all lubricating 
oils used in the county power plants, road-working 
machinery, shops and automobiles are tested. The con- 
tracts for lubricant for these purposes are let after an 
exhaustive investigation with this machine, and a notable 
saving over the old method of buying is made. 

In general, the machine consists of a motor-driven 
shaft upon which rides an accurately machined bearing. 
Loads giving bearing equivalent to 
attained in practice are applied to this bearing, while a 
measured quantity of the lubricant to be tested is fed 
to the journal and distributed by means of suitable scor- 
ing in the surface of the bearing. As the journal is 
rotated at a known rate of speed, the force of friction 
acting at a tangent to the shaft tends to revolve the bear- 
ing in the direction of travel of the journal. By the 
magnitude of this torque, or tendency to rotate, the mo- 
ment of friction is determined. From this the value of 
the coefficient of friction can be calculated. As previ- 
ously stated, the peculiar value of the machine in question 
lies in its method of applying the load, the reading of the 
torque developed and the absence of calculations in find- 
ing the coefficient of friction. 

Fig. 1 shows the side and end elevations of the appa- 
ratus. The fundamental parts consist of the shaft A 
mounted on two ball bearings BB, upon the journal of 
which is a waterjacketed bronze bearing box C. The 
load is applied to the bearing and journal through a sys- 


pressures those 





AND TESTING 


turn reacts upon the lever Z through 
» the knife edge M. 
N is a pin extending through a slot 


= On the spring seat 


MACHINE 

in the housing, and indicating on plate 
O, Fig. 1, the deflection and therefore the load applied. 
The lever L, Fig. 3, reacts upon the yoke P, which trans- 
fers the load to the two columns QQ bearing against the 
supporting saddle PR. This 
construction allows free rotation of the bearing without 


All joints are knife edges. 
disturbing the vertical direction in which the load acts. 
It will be noted that 
the lever L. It does not 


transmitted through 
the 


no motion is 


? . . 
back away from spring as 














AND 


LARING 


FIG. 2. DETAILS OF SHAFT BI 


rraduation of the 


‘ 


This plate is graduated by test 


the load is applied, which makes the 
plate O a simple matter. 
to read directly in pounds per square inch of projected 
area of the bearing. 

The bearing, resting in the saddle Ff, transmits its 
rotation to the beam D through dowel pins. Fig. 4 
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shows two views of the torque-reading mechanism, in 
which the beam D, by its downward motion, stretches the 
tension springs SS. This motion also causes the pointer 
on the beam to fall below the zero line of the dial. By 
means of the handwheel 7 the screw U 


can be turned 
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To obviate the labor of calculating the value of the 
coefficient of friction for each test, a chart was made 
(see Fig. 5) by means of which it is possible to obtain 
this value directly, knowing the load applied to the bear- 
ing and the deflection of the torque-reading springs as 
registered by the micrometer. This 
chart is merely the formula 
i) 


M Pr, 



































plotted to rectangular codrdinates, 
where 
M = Moment of friction in inch 
pounds ; 
f = Coefficient of friction: 
P = Load on the bearing in 
pounds ; 
r = Radius of journal in inches. 
The abscissas are graduated to read in 














terms of the micrometer readings and 
the ordinates in terms of the coefficients 
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ELEVATION 


FIG. 3. 


up, putting more and more tension in the springs SS, 
until this tension equals the downward force exerted upon 
them by the beam D. Still turning upward on the 
screw brings the pointer of the beam opposite the zero line 
of the dial again. When this condition has been reached 
(in practice the pointer oscillates over the dial equal dis- 
tances either side of the zero, like the beam of a sensitive 


















































FIG, 4, 


DETAILS OF TONGUE-MEASURING MECHANISM 


balance), equilibrium has been established and the deflec- 
tion of the springs S can be read by means of a microm- 
eter device V mounted under the handwheel. These 
springs having been calibrated by test, the deflection 
registered gives us immediately the force acting upon 
them. 


DETAILS OF BEARING CRADLE AND LOADING MECHANISM 





LOAD APPARATUS ASSEMBLY meee ; 
of friction. The curve was plotted with 


five values of P, corresponding to the 
major divisions of the plate O. In- 
termediate values are determined by 


Moment of Friction(M) ~ 
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Micrometer Reading 


FIG. 5. METHOD OF PLOTTING CHART FOR USE WITH 
MACHINE FOR TESTING LUBRICATING OILS 


interpolation. It is evident that any reasonable de- 
gree of accuracy can be obtained by the simple meth- 
od of making the micrometer sufficiently finely grad- 
uated. 

# 


Variations in the Properties of steel castings are due (1) 
to variations in the composition of the steel, (2) to the an- 
nealing or heat-treatment to which the steel is subjected and 
(3) to the soundness of the casting. It was pointed out in a 
symposium on iron and steel read before the international 
Engineering Congress that the last of these may be sum- 
marized in the familiar saying, “A casting is always a cast- 
ing’”’—by which the “initiated” mean that it may always con- 
tain hidden blow-holes or shrinkage cavities that cause or aid 
its failure when least expected. The gases that are liberated 
from solidifying steel of course cause blow-holes in ingots as 
well as in castings, but by the time the ingot is reduced to the 
rolled or forged shape these holes are at least closed up, if not 
partly welded—and they are generally so located as to be 
least harmful to the finished piece. In the case of castings the 
gas from the metal, and the steam and gas set free from the 
sand mold may cause blow-holes that cannot pe detected by 
surface inspection of the piece. 
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A Crankpin-Turning Fixture 


The crankpin-forming fixture shown has effected a 
remarkable saving in time over the single tooling method 
of finishing crankpins. In rapidity it compares very 
favorably with the best grinding practice, while the initial 
cost is low. 

The main casting or faceplate extension 
two plates connected by a double channel section bolted 
to the faceplate of the lathe and centered by the boss 
B. The outer plate forms an outboard bearing of sub- 
stantial width, finished after having been bolted in place. 
Through this bearing and suitable bosses in the casting, 
heles are bored at center distances conforming to the 
throw of the cranks. 
sizes of cranks, the holes being bored at 180 deg. 


The same fixture is used for two 
Fitting 
in each hole is a pair of V-blocks, one for each end of 
the shaft. The V-blocks are made from tool-steel bush- 
ings, bored to approximately the shaft diameter at each 
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Letters from Practical Men 
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screws tapped into the back. This provides a very a 

curate, as well as economical, method of alignment. 
The crankshaft is roughed out 

i in. of the shaft into the 


V-blocks by a setscrew on each end, the V-blocks serving 


line bearing to within 


finished size and forced 
as a driver. 

On the outside of the outboard bearing is a steady rest 
S, planed to fit the ways of the lathe and clamped down 
The 


diameter of 


inside diameter is cored to within 4 in. of the 
the babbitt-lined 
into cored slots in the steadyrest casting, and are scraped 


to fit the outboard bearing. 


hearing, Four shoes fit 
Thev are adjustable for weal 
and pressure by four setscrews and bear in cored spots 
This 


from lifting under heavy cuts and serves to dampen out 


in the center of each sho prevents the fixture 


any vibration or chatter. 


On the outer face of the outboard bearing are bolted 


two faceplate jaws J, of hardened steel. Both are mac 


adjustable for different sizes of crank cheeks, although 
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A SIMPLE CRANKPIN-TURNING FIXTURE FOR RAPID PRODUCTION 
end and relieved about i's in. In diameter to within 3. it is seldom necessary to loosen but one if the forgings 


to % in. of the ends. 
down to within grinding limits of the holes bored in the 
main casting. One-half the bushing, or rather to within 
In in. of center, is then shaped off and the V-block shaped 
out, the bore at each end giving the required tangent. 
The V-block is then clamped tightly on a mandrel of 
the same diameter as the crankshaft and the outside 
turned to the size necessary for a good fit in the casting. 
The 8 in. projecting over the center is allowed for 
calipering. The V-block is then held in place by machine 


The outside diameter is roughed 





are at all uniform. These are made as low as possible. 

The tool post 7 bolts to the carriage in place of the 
compound rest, and is of as heavy a section as clearance 
The roughing tool is on the operator's side and 


In the back side is milled a T-slot, 


permits, 
Is of high-speed steel. 


aligned by a gib in the tool post and carrying two 
substantial bolts. The tool is further supported by a 


jack from below, giving easy adjustment for wear and 


grinding. The tool has 7 deg. clearance and 20 deg. 


done on the face. 


rake, all grinding being 
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The finish-forming tool F is directly opposite, but at 
to keep the cutting edge as close as 
possible to the point of support. This tool is of carbon 
tool steel, as it takes off but 0.005 to 0.007 in. It must 
be kept honed to a fine edge. On account of the light cut, 
ii was found unnecessary to provide a rear support. The 
tool is held in place by two bolts in a T-slot, but is not 
gibbed to the tool post. The outer bolt has an eccentric 
head, and has a square milled below the nut. The object of 
this is to allow the tool to be squared with the crankpin, 
as a slight variation will result in a tapered pin. The 
roughing tool is squared by the setting of the tool block 
on the carriage and the finishing tool adjusted until the 


a 45-deg. angle, 


crankpin is of uniform diameter. 

The lathe is provided with a two-speed countershaft, 
giving a roughing speed of about 15 ft. per min. and a 
finishing speed of 40 ft. A copious supply of cutting 
compound is forced over the work, serving also as a 
lubricant for the steadyrest. Higher cutting speeds would 
be possible, but are hardly necessary, as the time from floor 
to floor runs from 5 to 7 The roughing tool will 
run 40 or 50 cranks between grindings if any care is 
used in getting under the scale, while the finishing tool 
The line bearings 


min. 


requires only an occasional honing. 
are roughed and finished between centers, using a roller 
follow-rest. The total time on a 31%-in. throw, crank 
134 in. diameter, ends 13% and 141% in. seldom runs 
over 30 min. H. E. McCray. 
Charles City, Iowa. 
on 


A Convenient Die Slide 


The die head illustrated herewith was designed in 
order to make an electrically heated die head, with the 
heat as near the die as possible, yet permitting the dies 
to slide easily in and out of the head while hot. 

A is the head held to the machine by four screws, one 


at each corner. The bottom, made of cast iron, is cored 
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to Machine by four Screws. 
One at each Corner 


A CONVENIENT DIE SLIDE 


B is the gib with which 
bar 


out to receive the heating wires. 
to hold the dies shown at C. It 
stock and is practically finished in four cuts. 


is made of steel 
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A piece of stock about an inch longer than the finished 
gib is centered, put on the dividing head in the miller 
and machined with a concave cutter. Two cuts finish 
the round, front and back faces of the binding lip D. 
The top of the gib is finished with an end mill making 
three cuts. The fourth cut saws the end off, which 
leaves the gib finished with the exception of a flat for 
the screw that forces the lip D against the die. This 
screw bears on the gib a little above the center of the 
round, and the method outlined allows the use of a screw 
that is not continually wearing out. The gib slides into 
the drilled hole # and is held in place by a fillister-head 
screw. Leroy Q. Pressy. 

Melrose, Mass. 

& 
Increasing the Chip Space in 
Woodruff Keyway Cutters 

It has been my experience that the cutters usually 
supplied to cut Woodruff keyways do not have sufficient 
chip room to clear themselves and take a good cut. If 
made like the cutters supplied for standard T-slots, they 





WOODRUFF KEY SLOT CUTTERS 


RELIEVING 


will cut much faster and leave a smoother seat for the 
key. We do this, as shown in the illustration, by cut- 
ting away alternate teeth with an end mill. It costs a 
little more, but it pays in the amount of work that will 
be: turned out. P. PETRENAR. 
Rockford, Ill. 
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Preventing Rod Vibration on 
Automatic Screw Machines 


Brass rod of square or hexagonal shape, when used in 
automatic screw machines and run at a speed suitable 
for this material, is apt to make a lot of noise. What 
is worse, it will usually suffer more or less abrasion of 
the corners when, as is usually the case, it is supported 
in a length of iron pipe. If the rod is even slightly bent 
the troubles are increased. 

It was to overcome these difficulties that we made a 
set of carriers like Fig. 1. This carrier is simply a shell 
or bushing about 2 in. in diameter and 6 in. long with 
bushings 14 in. thick driven and pinned in each end. 
These bushings are broached out about 0.010 in. larger 
than the size of rod they are to be used with. 

Before fastening the bushings into the shell we riveted 
in the flat springs as shown by sketch, using four springs 
for square rod and three for hexagonal, the object being 
to hold the carrier on the rod when it was slipped over 
the outer end. 
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As a guide for these carriers we provided a length of 
tobin bronze tubing and took precautions to keep it in 


line with the spindle of the machine. This worked very 
successfully on rod from 34 in. to 114 in. across flats, 
running at about 900 r.p.m. 

Later, however, when we tried the same method with 
rod of the section and size shown at Fig. 2, running 
1,200 r.p.m., we found ourselves strictly up against it 
on account of vibration caused by the rod being out of 
balance Bracing the pipe rigidly did not help matters 
much, but when we clamped several hundred pounds of 
iron op the pipe at each support the rod ran as quietly 
as any round rod could. 

We next took another machine at the same speed, 1,200 
r.p.m., and replaced the regular pipe holder with solid 
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FIG.3 a 
ELIMINATING ROD VIBRATION 


castings 6 in. in diameter by 12 in. long, AA, Fig. 3. The 
result was that these heads remained practically motion- 
less while the pipe vibrated at least 4% in. between the 
heads, more in fact than seemed possible. A heavy bench 
stood just under the pipe, so the wood block B fitting the 
pipe closely was bolted to the bench, but little improve 
ment resulted. 

Having a discarded pump air chamber, we filled it with 
sand and bolted it to the table as at C’, directly under the 
block B. This proved a solution, reducing the vibration 
to almost nothing. 

The appearance, however, of this array of inertia 
material was not exactly ornamental, and it would be 
interesting to know how others have overcome these 
troubles. RAYMOND GRANT. 

Norwich, Conn. 


Watch Face as Protractor 


During my past summer vacation in the backwoods 
it happened one day that I wanted to lay off approximate- 
ly an angle of 60 deg. It also happened that my watch 
was lying on the table in my rustic quarters, and by 
chance I suddenly realized that its face would serve as a 
reasonably good protractor. The accompanying illustra- 
tion shows what I mean. 

At the time it struck me as rather odd that I had 
never before seen a “protractor” in a watch face. On 
my return to civilization I amused myself by asking about 
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every other person I met if he had ever used a watch as 
a protractor or ever heard of such a thing. I kept this up 
for several weeks and asked scores of people, engineers 
and professional men, and with the exception of one 
young civil engineer who had used the watch face to judge 
roughly an angle in the field, I did not meet one man to 





USING WATCH FACE AS A PROTRACTOR 


whom the whole idea was not a sort of amusing surprise. 
I do not suggest for a moment that the “discovery” is 
of great value, but it was a source of momentary conven 
With 


a little care it is possible to lay off any required angle 


ience to me, and perhaps it is worth passing along. 


within a very small margin of accuracy. 
Pittsburgh, Penn. GeorGe H. Foitiows. 
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A Feather Pinning Jig 


The piece for which this jig was made is a \-in. 
cold-rolled steel punching fitting on a cold-rolled steel 





hub B. The piece A must be located on the hub and 
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FEATHER PINNING JIG 


pinned. The jig is made with a machine-steel forging C 
and a lid D held down by the thumbscrew Z. The 
bushings F carry the pins G and have a 45-deg. angle 
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milled in them. The pins // fit in the angles and are 
worked by a nut and floating washer J. 

The screw K is threaded its full length and screwed 
into the lid and bottoms in the threaded hole. A small 
pin A’ is used to keep the screw from coming out, the 
threads taking all the thrust. B. H. Ricuarps. 

Dayton, Ohio. 


Adjustable Thrust Collar 

is made of the desired dimensions 
The screw at A is pointed at the 
The spot is placed 
The 


The collar shown 
with screws to suit. 
same angle as the spot in the shaft. 
a little in advance of the center line of the screw. 
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ADJUSTABLE THRUST COLLAR 


screw B has a flat point that seats on a flat spot on the 
shaft. 

To take up end play where this collar is used, screw 
in A, which moves the collar to the desired position. Then 
hind it with screw B, 

1 have found this a simple means of adjustment. 

Ilion, N. Y. Harotp E. GREENE. 


Hinge Lid Stop for Large Jigs 
A lid stop for large jigs is shown herewith. The full 
line shows the hinge stop when the lid is down, and the 














JIG ™ 


HEAVY 


HINGE LID STOP FOR 


dotted line shows its position when the lid is up. It 
will be noticed that points A, B and C are not in line 
and that point B is ¥@ in. from a line drawn from A to 
(’. This is done so as to enable the lid to be closed 
without touching the hinge. 
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All the parts are made of cold-rolled steel case- 
hardened. The holes drilled in the lid and body of the 
jig are a snug fit for studs D, which are held in place 
by pins #. The spacing collars F and G@ keep the hinges 
from striking the jig and also each other. The half- 
round cut in hinge H is merely a clearance cut for stop 
stud J. The stop stud J and the stud K are driven and 
riveted in hinge L. M. Basserr. 
Dayton, Ohio. 
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Spring Threading Tool Holder 
for Square Bits 


Although the American Machinist has shown a num- 
ber of spring threading tools in the past, another good 
one may not come amiss. 

The tool shown is almost self-explanatory. It con- 
sists of a shank A and a tool head B. The tongue on 
the tool head works in the slot in the shank head and 
prevents the tool from deflecting sideways when large 
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THREADING TOOL HOLDER 


threads are being cut. The tension screw through the 
shank can be set up to give the desired spring; or by 
taking out the leather buffer C and bringing the two 
rods D together and against the tool head, it becomes a 
solid tool. WiLuiaM C. Betz. 
New Britain, Conn. 


& 
Data for Punch Presses 


In the illustration are shown data on punch presses 
that may be found useful by designers in making punch 
and die tools to be used on No. 4 and No. 5 Adriance 


x2 Bearing for Shank 
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DATA FOR PUNCH PRESSES 


presses. There are also supplied data required by the 
designer regarding the minimum and maximum sizes 
of tools which can be used in operating. 

Hartford, Conn. W. F. O’ConNER. 
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Manufacturing Rifle Cartridges 


I have read with interest the article on “Manufactur- 
ing Rifle Cartridges,” Vol. 43, page 881, and I must ob 
ject to several things. 

For a modern shop how crude is the metal reel used in 
Mr. Smith’s Fig. 5! manufacturers 
build a sheet-metal reel that is practical, to say nothing 
of being graceful, for a price that would almost put this 


Nearly all press 


one out of consideration. 

Personally I should not want to wind sheet metal 0.080 
in. thick with an opening much less than 3 in. in diame- 
ter instead of almost nothing, as he has shown in operation 
1. In this operation we see a strip of metal 25¢ in. 
wide planned for anything but economical blanking. The 
established width for the wall between blankings in sheet- 
metal work must be equal to the thickness of the meta! 
blanked, except in very thin stock. 
mum wall width, one and one-half times the thickness, and 
by economical location of the punchings I get two blanks 
across the width of a strip of metal 2,5; in. wide, three 


I have allowed a maxi- 





BLANK SPACING, 


-lLayout for blanking rifle cartridge-shell blanks 


FIGS. 1 TO 4. DETAILS OF 


Fig. 1- 


Fig. 3—Blanking-die holder 


rows of blanks from a 3%@-in. strip and four rows from a 
43¢-in. strip. 
have been used instead of 0.120 in. with a further saving. 

This layout for blanking is shown in Fig. 1 herewith. 
There would be some difference in the amount of scrap 
at the end of a day’s run between the two methods. If 


The minimum of 0.080 in. wall width could 


two rows of blanks are to be cut, punches would be set as 
indicated by circles, marked 1 and 2, Fig. 1; if three rows, 
as at 1, 3 and +; and if four rows, as at 1, 3, 4 and 5. 
The finger stop for the feed of the metal is set in the 
first circle to the left of the punch, that is, farthest to 
the right. 

It will be noted from Mr. Smith’s operation 1 that the 
four blanks are cut in one die. Even with a wall of 4 
in. at the cutting edge of the die, | do not see how his dies 


NUNN tnt TTT MEL TT Te 


Not only 
thin, but making more than one die out of one piece of 


can stand up as long as he specifies. is the wall 
steel to be hardened is very impractical. 


In hardening, the dies cannot but change their shape 
somewhat, and the problem of getting the punches and 
dies to line up properly is quite difficult. The stripper 


What 


happen should the plunger used for stripping the shell 


is about as well designed as the die itself. would 


from the drawing punch turn around 180 deg. ? 
Fig. 2 


It will be noted that there is as generous a radius between 


I now refer to herewith, in which A is the dis 


the blanking diameter and the drawing as their respective 


diameters will allow, which makes the shell draw easil) 


The bottom of th 
quired to cut this relief is almost nothing, and vou hav 


die is relieved as shown The time r 
formed as simple and positive a shell stripper as could b 
desired. The shell is bound to expand some as soon as it 


has passed through the die, which will prevent it from go- 
ing back up through the die with the drawing punch 
At B is a ste 


by retaining rings ( screwed into B. 


the dies are held 
Che outside of the 


»| die holder in which 
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METHOD OF 
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FIG ——— i ‘ 
FIGA 
STRIPPING SHELLS AND PUNCH AND DIE HOLDERS 
Fig. 2—Blanking and cupping die for rifle cartridge 


} Floating drawing-punch holder 


die and the inside of the ring are both tapered 10 deg 
hold r. 


so that the die is drawn securely down on the die 

At D is an ordinary stripper for the blanking die; at 
EF, the blanking die; and at F’, the blanking-die holder, 
a steel drop forging shown in detail in Fig. 3. Th 


drawing punch @ has a vent hole which Mr. Smith does 
stick to the end of the 
punch unless there is some way of getting air to the end 
of the punch to relieve the vacuum held by the pressur 


not show, and shells will surely) 


In large work a spring plunge 


of the punch on the metal. 
punch to help separate the 


to the end of th 
There is a slot cut on opposite sides 


is added 
shell from the blank. 
of the upper end of the punch to suit a holder on the uppe! 
gate of the press. This allows a condition of practical 
floating, in that the holders may be clamped in position 
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and the holes for F and H tapped in their respective 
punch-holder plates. The detail of the floating drawing 
punch holder is shown in Fig. 4. 

In dial-feed presses the dial is generally so designed 
that the shell is located upright, so that no locating of 
the shell in the drawing die is required as Mr. Smith has 
shown in each redrawing operation except the first one. 
This saves materially on the stroke of the press. 

( ptodate gages are being shown in nearly every issue of 
American Machinist, and I fail to see why any company 
should use such a crude gage as is shown on page 887. 

The table herewith arranges the details of the six op- 
erations shown in Mr. Smith’s article, to which I have 
added the minimum number of strokes of the press that 
each shell could be drawn with, for 110 r.p.m. is a pretty 


PRESS PRODUCTION TABLE 


No. of Life of Die 
Operation No. of Toolsper Time, Produc- Stroke in Number of 
No Machines Machine Hr tion of Press Blanks 
- 2,500,000 
9 f 2, ’ 
l 1 4 10 250,000 110 | 3,000,000 
, ' ' } 1,000,000 
2 2 2 10 200,000 100 : 1,500,000 
‘ ‘ ¢ ‘ { 1,500,000 
3 2 2 10 200,000 100 | 2'000,000 
4 2 2 10 200,000 100 2,000,000 
5 2 2 10 200 000 100 2,000,000 
6 2 2 10 200,000 100 2,000,000 


good speed to run a heavy geared cam drawing and blank- 
ing press of the type illustrated by Mr. Smith. I should 
say that 100 r.p.m. was pretty high to run a dial-feed 
drawing press with a stroke of 2% in. at least, but I 
would like to be shown before I believe that a press can 
draw the same number of shells per minute with a 614,-in. 
stroke. 

The life of the die for operation 6 is one-third more 
than the life of the die for operation 2, yet the wear 
from friction is nearly five times as great. I question 
whether the difference in the reduction in the thickness 
of the walls of the shells will give this difference in the 
life of the dies. 

It is my opinion that Mr. Smith must have been mis- 
informed regarding the speed of presses, the design of 
modern blanking and drawing dies and the life of the 
dies. J. W. Maynarp. 
Hartford, Conn. 


2% 


Counting the Number of Teeth 
in a Wheel 


On page 1044, Vol. 43, Mr. Fletcher tells us how to 
count the teeth of a gear wheel. His suggestion hit me so 
squarely in the neck that I went through my shop, and 
I did not find anyone who had not had the same trouble, 
counting around two or three times to get the count right. 
When I told them to mark a space and to count around 
from it, they all saw the point. Joun E. Sweet. 

Syracuse, N. Y. 


~~ 


Suggestions from Employees 


I have read with great interest the editorial on “Sug- 
gestions from Employees,” appearing on page 1001, Vol. 
13. From my own experience I agree with the statement, 
“No shop has ever yet worked the system in a strictly 
fair manner.” 

I have worked in several shops where the system has 
been installed. In one my suggestion was approved by 
the superintendent and disapproved by the foreman. It 
was tried, proved a success, and after a couple of months 
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I received a liberal reward. But after that I was slighted 
by the foreman, and the best thing for me to do was to 
leave. 

In another shop we did not have a suggestion box. 
The employees had to give the suggestions to the gen- 
eral foreman. He seemed to be very fair at first; but 
afterward he told the employees, when they suggested 
something, “That is the way we make them in England 
and later on we are going to make them that way here.” 
(The firm had several branches in Europe.) Later the 
suggestion box was installed and opened only by the pres- 
ident of the firm. 

On a certain article an operation had to be performed 
on the vertical miller. I suggested to the general fore- 
man that it could be done on the drilling machine. He 
told me that they had tried it in England, but it would 
not work. I put this suggestion into the suggestion 
box and received an order from the superintendent to 
proceed with the tools and fixture for the drilling ma- 
chine. It proved a and reduced the cost of 
production to about 40 per cent. of what it was before; 
but soon after this I had to look for another job, be- 
cause the firm moved to another town and laid off nearly 
all of its employees. 

So after about three years of faithful service I asked 
for a reference, which was given to me and which winds 
up like this: “Owing to the moving of the factory to 
another town, we are compelled to discharge him.” That 
was the only reward I received for that suggestion. 

I think it would be advisable to keép secret the name 
of the suggester from the general foreman and foreman 
unless they have been proved to be broad-minded and 
CuarLes GUTMAN. 


success 


fair men. 
Chicago, Il. 
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A New Design for Reducing 


Gears for Aero Propellers 

Although now in Great Britain, a refugee of war from 
Belgium, I am a Russian, and have spent more than 
twenty years, half of my life, in the drawing offices of 
Russia, France, Germany, Belgium and finally, because 
of the war, in Great Britain. 

Mechanical draftsmanship has been for me the peri- 
scope through which I looked at life. And though I 
have often been bored with it, I hold the conviction that 
mechanical manifestation is one of the most important 
in life. In my own experience, every time I was ordered 
to search and to invent, I was happy and enjoyed my 
work more than anything else. 

My last experience as designer here in Great Britain, 
which I am to relate, and which may be of interest, 
was in aéro-engine work. I was confronted with the 
problem of designing a device for reducing the speed of 
the propeller shaft, the engine being of 250 hp., 12-cyl- 
inder, inclined at 60 deg. and running at 1,200 r.p.m. 
The propeller had to be in line with the crankshaft and 
be driven at a speed of about 550 r.p.m. 

Epicyclic gearing was tried, but it could not be made 
small enough. I finally came to the idea of a stationary 
pinion as a means of reduction, and the whole device 
took the shape shown herewith. 

The stationary pinion has 28 teeth and is held firmly 
in the crank case by two long bolts going through the 
case and over the top of the pinion. The propeller shaft 




















January 13, 1916 AMERICAN 





passes through the stationary pinion and runs on ball- 
and-roller bearings. It carries a gear of 36 teeth running 
on internal ball bearings forced on the end of the crank- 
shaft of the engine. It meshes with a 20-tooth pinion. 
Four sets of stepped, or cluster, pinions run around the 
stationary pinion, being held in a cage keyed on the end 
of the crankshaft and guided on large ball bearings on a 
stationary pinion. One set is shown at the top. The 
result of this combination as regards the reduction of 
speed may be expressed as follows: 
36:16: : 1,200: 533 

Thus the propeller shaft will make 533 r.p.m. with 
the motor at 1,200 revolutions. 

I have read that the chief difference between an Amer- 
ican and a European constructor will be shown at once 
if both are given the choice of two solutions of a me- 
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REDUCING GEARS FOR AERO PROPELLERS 


chanical problem, one of which is already in_ practice 
and the other quite new. The European will choose the 
old one so as to profit by past experience, while the 
American, confident of his own judgment, will jump 
at a new idea. 

So it proved to be in the present case, for when sub- 
mitted for official approval my idea was criticized and 
rejected as being new. I believe my idea of the station- 
ary pinion is good, and | hope also that some American 
will take it, think about it and design some better and 
more practical device for the benefit of the mechanical 
world, not forgetting to credit a Russian mechanical 
draftsman with the idea. MicueLt BALKACHINE. 

Dumfries, Scotland. 

* 

Useful Relation Between the 
Squares of Numbers 
Referring to Mr. Olds’ communication in the American 
Machinist, Vol. 43, page 1126, on a simple method of 
obtaining the difference of two squares, a still simpler 

relation is: 


a? — |? = (a + b) (a bh) 
Mr. Olds’ problem then becomes: 
701? — 6797 = 1,380 X< 22 : 30,360. 
Elizabeth, N. J. DonaLp M. LippgE.t. 


On page 1126, Vol. 43, D. S. Olds shows an easy 
method of obtaining the result of the expression a? — b’, 
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by expanding it. It seems to me that an even easier 
method is to use the factors (a h) (a+ b). As the 
results of the addition and subtraction can be set down 


directly, there is only one multiplication to perform, 
against two in Mr. Olds’, besides the other operation. 
Moreover this expression is easier to remember, being 
only the product of the sum and the difference. 
Rochester, N. Y. S. E. Cory. 


Europe as Market for American 
Machinery After the War 


On page 861, Vol. 43, appears an article by F. C. 
Cornet, on “Europe as a Market for American Machinery 
After the War.” In the same issue is an editorial on 
this subject, on page 871. On these articles I should 
like to comment; and I will premise my remarks by 
stating that as an English engineer | have been, dur- 
ing a long period of years, and am still, a purchaser 
and user’ of American machinery, and in common with 
most English engineers bear tribute to the general ex 
cellence of your productions whi h,. like good wine, need 
no blush. 

The tenor of the article, in anticipating further re 
munerative trade arising from the war, is couched in 
terms which are offensive in their deductions and _re- 
mind one of those ghouls who speculate at a bedside as 
to what a relative will leave, before breathing has ceased. 

As a regular reader of the lmerican Machinist and 
one who has closely followed and admired its straightfor 
ward and dignified policy, I feel sure that you would not 
willingly create a false impression on this side, and there 
fore I desire to comment on two aspects ol the article. 

Mr. Cornet may have an extensive knowledge of some 
parts of northern France and Belgium, but possibly he 
will allow one who also know; the districts in recent 
years to say that his statements and conclusions as to 
engineering practice, the standard of home life and the 
methods of commercial routine do not apply in a general 
way to the districts named and are exaggerated or much 
overdrawn. His statements regarding the “Old Country,” 
as to office routine, are absolutely untrue in a general, or 
even a very limited, sense. Conversant as I am with 
every town and city of the United Kingdom, | say that 
Mr. Cornet was either grossly misled by someone who 
“pulled his leg,” or else has adorned his tale, by writing 
that (a) clerks in a large office earned an average wage 
of 16s. to 17s. per week, and (b) that not one of them 
had ever seen a typewriter, and that (c) the head clerk 
after 34 years’ service only received £80 per annum. 
There is much that is good in Mr. Cornet’s article, and 
it is a pity that such misstatements should have been 
allowed to spoil it. 

The second aspect on which I desire to comment is 
this: That it is not, in Great Britain or Europe, looked 
upon as good form to discuss, during a quarrel, the pos 
sible favorable outcome for oneself that may arise from 
the probable exhaustion of the combatants, and it is 
hardly in good taste that such a discussion should appear 
in a journal that caters for and has received a consid 
erable amount of support in Europe and Great Britain 

In the midst of a wave of abnormal and _ profitable 
trade arising from the war, the Allies would better re- 
spect some Americans if they acted and spoke more mod 
estly as to the reasons for their present prosperity in 
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stead of continuously harping on the dollar that is and 
the dollar that is 

Speaking for my own country, let them try to appreciate 
the absolutely disinterested reason or duty that led us to 


to come. 


take our part in the war; let them also try to appreciate 
the spirit of a nation that, having already half a million 
of casualties in the field, is prepared to face three or four 
but because we al- 
Let 
win 


times as many for no ulterior benefit, 
ways have stood and always shall stand to our bond. 
them also realize that 
the war we deliberately sacrifice our trade and discount 


in our organized effort to 


our future prospects. 

The realization of our efforts and sacrifice will, I be- 
lieve, make our cousins see that after all it is only the 
self-respect or the soul of a nation that counts, and that 
the present time is not one for any neutral nation pub- 
licly to weigh up or estimate future profits arising from 
the misfortunes of others. 

We have no necessity for the active help of any others 
than our present allies, and we shall finish this job in a 
will prevent a recurrence for another 
Kurope after that settlement will be a 
not afraid of 


manner which 
hundred 
better place to live in. Further, we 
any start that the present circumstances gratuitously give 
that for any 
benefits you are now reaping, be modest and do not shout 
We appreciate and value not only the vast 
volume of American that is 
wishes success to the Allies, but the material help that 


years 5 
are 
to any of our competitors; all we say is 
about them. ; 
opinion favorable to and 
your large eoncerns have heen able to render. 

Permit me to conclude that, as one who has very many 
friends among American engineers, my one object in 
writing at such length is to correct for the benefit of the 
the 
article in question, which I feel sure are not held by the 


lew the impressions and erroneous deductions in 


great majority of Americans, and to wish sincerely that 
the very pleasant relations that exist between American 
and British engineers may continue and grow in accord. 
Herpert A. JONEs. 

| Mr. Jones, in the preceding letter, shows first, that 
he has failed to read Mr. Cornet’s article carefully, and 
second, that he fails to understand the American atti- 
tude and viewpoint in regard to the increase of business 
due to the war. In his third paragraph he quotes three 
comments from Mr. Cornet and states in substance that 
they do not apply to conditions in the United Kingdom. 
Here he falls into error, for Mr. Cornet was discussing 
Jelvium and northeastern France, not in 


London, England. 


the situation in 
Great Britain. 

In his second paragraph he states in substance that 
the American attitude, as indicated by the article that 
he is discussing, reminds him of “one of those ghouls 
who speculate at a bedside as to what a relative will leave, 
before breathing Nothing could be farther 
from the facts, and again Mr. Jones must be charged 
with careless reading. In the last paragraph of the 
editorial to which he refers are these sentences : 

“The allies of Belgium, who would naturally have the 
first privilege of extending help in this rebuilding, will 
unfortunately have similar conditions to meet at home. 
The enemies of Belgium will be barred by hatred. Thus, 
American engineers must play a big part in this work 


has ( eased.” 


of reconstruction.” 
This indicates the duty which Americans feel toward 
the.rest of the world in an endeavor to keep things going 
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while the producing nations of Europe are prevented 
from carrying on their usual tasks. This attitude is sue- 
ciently summed up in the opening paragraphs of the “Re- 
port of the Chief of the Bureau of Foreign and Domes- 
tic Commerce.” He writes: 

“The world situation as it exists today is for this coun- 
try | United States] one of opportunity and one of obliga- 
tion. Our opportunity lies in the fact that the business 
community is aware of the existence of foreign markets, 
sees the advantage of securing them, and is now posi- 
tively desirous of doing an export business. The Euro- 
pean War has advertised foreign trade to the American 
business man. The mere fact that our chief competitors 
are at present otherwise engaged is of merely temporary 
interest. The obligation which rests upon our business 
opportunity is to fill, for the time being, the 
the world’s markets voluntarily laid aside by the other 
We must supply to the newer 
finances 


roles in 


great nations of the world. 


countries materials, manufactured goods, 
and most important of all, enterprise. Of no 
portance, we must supply a market for the products of 


The obligation of our present situ- 


raw 
less im- 


our new customers. 
ation is as great as the opportunity, for we have in our 
power the well-being of many other nations.”—Editor. | 


Repairing a Broken Crankshaft 


In reference to Mr. Miller’s remarks regarding crank- 
shaft repairing, on page 254, Vol. 43, I must say that I 
was sorry to see that the illustrations had been wrongly 
The mistake made the crankpin appear to be 
conical. When [I noticed the error in print, I thought 
it was so obvious that no one would be led astray and 


shown. 


consequently did not trouble to correct it. 

[ very much appreciate the remarks on “Objections to 
Welding Crankshafts,” but should another case come my 
way I should feel inclined to try my luck once more. 

As to Mr. Miller’s further remarks on welding, I wish 
to take this opportunity to thank him for having added 
a fair amount of useful information on a comparatively 
new and interesting subject. H. HELLFRITSCH. 

Stockport, England. 

# 
Adjustable Stop for Automatic 
Screw Machine 

In the past several adjustable stops for the automatic 
screw machine have been shown, and while many of them 
represent improvements, unnecessarily complicated de- 
sign is often found in these devices. 

Herewith is shown the best adjustable stop that I have 
for the automatic screw machine. The stop 
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ADJUSTABLE STOP FOR AUTOMATIC SCREW MACHINE 


was used on the No. 0 Brown & Sharpe screw machine 
and gave perfect satisfaction. Its construction is very 
simple. The face is spot drilled to allow clearance for 
teat of stock left by the cutting-off tool. 

Harrisburg, Penn. Joun HorrMan. 
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Editorials 
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Reasons for Finding Costs 


Truth, essential truth, has never before been revealed 
in such clearness to men of this generation as during the 
year just passed. Both new truths and sidelights on old 
truths have been disclosed. National aspirations, racial 
ambitions and commercial envies are now evident to all 
who read and reflect. And in the realm of smaller af- 
fairs some of the controlling forces of industry are now 
recognized as they have never been recognized before. 

The beams from one of these sidelights have illumin- 
ated the matter of pricing machines. We may have fondly 
believed that selling prices depend upon costs, for we 
have been told this over and over again and have been 
given a wealth of supporting arguments and a score of 
illustrations in an attempt to prove the truth of the 
statement. But when we see a tremendous increase in 
price, which in a single case has carried one machine 
from $550 to $1,600, we question the direct relationship 
between the probable increased cost and the actual in- 
creased selling figure. The first may have increased 25 
per cent.; the latter has gone up nearly 200 per cent.; 
and this is no isolated example. 

Thus the truth is revealed to us that selling prices 
rest on other things than cost. To be sure, some ob- 
servers have always held this. Some have said that the 
selling price for a machine is fixed by the builder’s 
competitors. Others have said that the price is what- 
ever the traffic will bear. So far as the present situa- 
tion is concerned, the latter statement seems to be true. 
The prices of machines in this country have advanced 
in keeping with the desperateness of the needs of Euro- 
pean and domestic buyers. 

When we have reached this conclusion, the question 
naturally follows, What are the reasons for finding shop 
costs? It is commonly supposed that they are obtained 
to fix prices. But if prices are largely governed by fac- 
tors other than costs, there must be some less apparent 
reason for cost finding, if cost finding is worth while. 

The practice of some progressive firms gives us a tip 
as to the more important reasons for establishing and 
maintaining expensive cost departments. Among these 
are: To govern policy and to control costs. To sum 
up, with an attempt to arrange them in order of im- 
portance, we now have these three reasons: To control 
costs; to govern policy; to set prices. The first com- 
prehends improvement in manufacturing efficiency and 
the elimination of waste. The last is of far less impor- 
tance than either of the others. 

If prices are set by what the traffic will bear or at 
what a manufacturer can sell for with profit under com- 
petition, it follows that shop costs must be sufficiently 
below those prices to return a proper manufacturing prof- 
it. Whether they are or not, governs the policy of con- 
tinuing in that line of business, dropping out or so 
modifying the methods of manufacture or sales as to put 
the business on a satisfactory basis. Before details of 
policy can be worked out, the costs must be known. 





Once a definite business policy has been dec ided upon, 
based upon possible cost, it follows that the assumed cost 
must become a reality, else the business will run toward 
the rocks. Here is where the necessity for control of 
costs enters. And this in turn is probably the most im- 
portant function of cost keeping. 

In any shop a few most pertinent questions can now 
be asked: Is the cost-finding system operated in such 
a fashion that it supplies information, first, to control 
costs; second, to determine policy; and third, to assist 
in setting selling prices? If it does not do all three of 
these in a satisfactory manner, it is not meeting its re- 
sponsibilities and should be reconstructed. The too 
frequent situation—where the cost department merely 
accumulates “records,” which are late in being compiled, 
lacking in vitality and left unused from year to year— 
has no excuse whatever for being. A healthful treat- 
ment for such a situation would be to send the records 
to the boiler furnaces, discharge all the help, dust the 
place clean and begin over again. There have been cases 
where just such drastic action has been taken, with final 
results that were profitable. 


Influence of the Automobile 
on Machine-Tool Design 


The direct and indirect influences exerted by the auto- 
mobile on machine tools during the past ten years are 
seldom realized. They have all been in the direction of 
improvement. <A brief résumé of automobile manufacture 
of a decade ago is interesting and affords an opportunity 
for reflection on the development of our present-day high- 
grade metal-working machines. 

Ten years ago most of the high-grade automobiles were 
made abroad—chiefly in France and Italy. In their 
production toolroom methods were used—long, tedious 
boring and reaming operations were the rule and labor- 
ious laying-out was everywhere in vogue. The motor 
and transmission gears were hardened, often singly, and 
then “run in.” A train or pair of gears was placed on 
studs that could be gradually brought nearer togethe: 
until the correct pitch centers were found for as silent 
running as it was then possible to obtain. 

The machining of the cylinders was a similar slow 
process. They were usually bored with a single-pointed 
tool and then reamed with a multiple-edged tool. In 
many cases the bores were finally lapped by hand, using 
a long cast-iron cylinder or drum charged with abrasive 
material. This process was continued until the more or 
less inaccurately bored holes were straight and cylindrical. 

In those earlier days firms in this country followed 
like methods when making what was known as high- 
grade—another term for high-priced—cars. It is true that 
there were also medium-priced cars, but these were us- 
ually about as noisy as a threshing machine that needs 
oiling and general overhauling. It was at about this 
time that the American public, appreciating the value 
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of the automobile, demanded a car as easy running and 
silent as the expensive foreign product of the million- 
aire. At this stage of the development of the industry 
the machine-tool builder’s help was epoch making. 

He designed and made the machine tools which have 
produced a medium-priced automobile with the ear-marks 
and possibility of satisfaction of the high-grade and high- 
priced cars, whether of foreign or domestic manufacture. 
In step with him came the special tool designer devel- 
oping jigs, fixtures, gages, cutters and the like, so that 
the parts for these new vehicles could be produced to 
the best advantage. One of the problems—that of ma- 
chining circular parts in parallelism—was solved by spe- 
cial types of lathes and automatics. Another problem— 
that of producing a satisfactory finish—was overcome by 
grinding parts so that the surfaces are both smooth and 
true. For this purpose several new types of grinders have 
been evolved. 

The miller has also kept pace in the onward stride 
for better machine tools, so that surfaces are now ma- 
chined quickly, smoothly and to interchangeable con- 
tours. The gear cutter—planer or hobber—has enabled 
the manufacturer to produce gears with any proportion 
and shape of tooth desired. He can now turn out all 
the gears in a set with a certainty of having the same 
tooth outline and thus interchangeability in their manu- 





facture. 

The advent of high-speed steel and its effect in in- 
creasing production are too well known to require com- 
ment here. But hardening furnaces, pyrometers and 
heat-treating devices have added their quota to the suc- 
cess of the movement that the newer steels initiated. 

Briefly, as a result of these and other developments, 
shafts, pins, studs and other cylindrical parts are now 
produced without bothersome suboperations such as filing. 
Holes are bored so that shafts fit for their entire length, 
and the former slow operation of scraping to obtain a 
satisfactory bearing is seldom resorted to. Cylinders are 
machined and ground so that the piston has an equal 
bearing pressure for the entire length of the bore. The 
tedious cut-and-try lapping method of final finishing is 
now a thing of the dark ages of automobile building. 
Gears are machined, hardened and made ready for use 
By the use of 
jigs, fixtures 


without any running-in being necessary. 





special machines and small-tool devices 
and others—parts are now produced more quickly and 
cheaply than ever before and with complete interchange- 
ability. 

As a final assembled product we now have automobiles 
not only in the medium-priced but also in the low-priced 
class which for ease of manipulation and silence in op- 
eration compare most favorably with the high-grade, 
An old adage Says, 


high-priced cars of a decade ago. 
The people of 


“Necessity is the mother of invention.’ 
this country needed automobiles that they could pay for 
and enjoy. The machine-tool builders supplied the means 
for producing them. The high-grade machine tools of 
today owe the stimulus for their development in great 
measure to the need for the motor car. 

To a similarly high degree the automobile industry 
has left its mark on the development of the now common 
Many of these steels, possessing qualities 


> 


alloy steels. 
of strength and durability which were almost undreamed 
of before the automobile sprang into commercial existence, 
owe their very conception to motor-car service, 
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An Industrial Responsibility 


The importance of industry, the vital need of engi- 
neering direction and even the overshadowing of finan- 
cial matters by manufacturing requirements in warfare 
were emphasized at the banquet of the Society of Auto- 
mobile Engineers. Secretary of the Navy Josephus 
Daniels pointed to the record of England. In the early 
days of the war the British nation congratulated itself 
on having at the head of the imperial finances such a 
strong, able man as David Lloyd George. His success 
in mobilizing the financial resources of the British Em- 
pire is known to all. But as the war progressed, a 
greater need appeared—the need for munitions and army 
supplies. So acute was this need, so overpoweringly es- 
sential were the physical means for carrying on the war 
that David Lloyd George was transferred from his im- 
portant post as head of the British Exchequer to the more 
important, newly created position of Minister of Muni- 
tions. 

No other fact or event of the present great struggle 
emphasizes so strongly the part that the regulation of 
manufacturing plays in modern war; for when manufac- 
turing control is put ahead of financial direction, the 
importance of the former has received super-emphasis. 

Maj.-Gen. Leonard Wood also addressed the automobile 
engineers and their guests and drew an illuminating 
comparison between the army, with the organized forces 
of industry behind it, and the edge and the back of the 
blade of a cutting tool. He likened the*army to the keen 
edge which meets and attacks whatever is to be cut or 
severed, is worn away in the process, perhaps even nicked 
and broken, and must constantly be renewed by repeated 
sharpenings. He then likened the stiff, strong, heavy 
back of the blade, which supports this keen cutting edge 
and makes its use possible, to the organized forces of in- 
dustry behind the army. And he expressed keen grati- 
fication that the initial steps are being taken to organ- 
ize American manufacturing and American engineers 
behind the United States Army. He also expressed the 
hope that we shall some day have an advisory board for 
the army doing the same work that is projected by the 
Naval Advisory Board. 

When great reliance is placed upon an individual or 
an industry, an equal degree of responsibility goes with 
it. The army and the navy of the United States are re- 
lying upon the machine shops and other plants capable 
of producing war materials and supplies so to plan and 
organize their efforts as to provide all of ‘the support 
that the cutting edge may need to be prepared to meet 
a possible national emergency. 

If this plan is to meet a successful issue, it will mean 
not only hard work on the part of the military officials 
but painstaking and conscientious effort on the part of 
the American engineer and manufacturer. In the last 
analysis, the suecess or failure of the scheme of mobiliza- 
tion of American industry toward preparedness must 
find its solution in the detail endeavors of many thou- 
sands of individuals scattered throughout the country. 

It is not enough to make careful plans; these must be 
backed up by the elaboration of detail so that every pos- 
sible emergency is anticipated. Ways and means must 
he discovered to overcome the difficulties which experi- 
American 


ence has shown nations meet at such a time. 
machine shops will not shirk the duty. 
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Shop Equipment News 


eee ee ee ec ee ec ee TTL LLL LLLGLeLL LLL 


Friction Tap Chuck 


In the design of the tap chuck shown, compactness 
was the primary object, so as to permit convenient ap- 
plication to multiple-spindle drilling and tapping ma- 
chines. 

As indicated in the illustration, the tap is held to its 
work by friction. A disk of friction fiber is split in two 
and fitted around a beveled center piece. A chamber, 
just under the jaws of the chuck, goes over the split disk, 
and the halves of the disk are forced against the inner 
surfaces of the chamber by drawing the beveled center 
piece down toward the shank, forcing the halves apart. 
This friction grip may be tightened or loosened to suit 
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iron. Into the barrel is fitted a hardened-steel plunger 
finish-ground to an accurate fit, each barrel and plunger 
being thus individually fitted. 

The barrel contains the ports and passages that are 
alternately opened and closed for the intake and dis- 
charge of oil by the rotating plunger. This action of 
the plunger renders the use of valves wholly unneces- 
sary, and as it is positive, there is no “slip” or failure of 
the pump to deliver any oil that is fluid enough to be 
forced by atmospheric pressure through the suction pas- 
sage in the barrel, which is straight and only 4 in. long. 

The lubricators are furnished in either ratchet or belt 
The lubricator delivers oil the 


drive. irrespective of 






































FRICTION TAP CHUCK 


of five sizes, % to 1 
shanks, ™% to 1} in. 


Capacity in range in.; diameters of 


any tapping job by turning the adjusting nut. No spe- 
cial tool is required for this, as a file, nail set or some 
other simple tool will answer the purpose. 

The jaws of the chuck not only grip the round shank, 
but at their base hold the squared end also, thus mini- 
mizing the twisting strain. 

This chuck is a recent product of the Bicknell-Thomas 
Co., Greenfield, Mass., and is made in five sizes with either 
straight or Morse taper shanks. 


. 
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Valveless Force-Feed Machine 
Lubricator 


The advantages claimed for the type of lubricator shown 
are that the supply of oil to each bearing can be ex- 
actly regulated to its requirements with no loss while 
the machine is at rest, only one receptacle instead of 
many to atvend, and a positive supply that is not easily 
interrupted through any foreign substance. 

The method of application is apparent from the illus 
tration. All of the important parts of the lubricator are 
entirely visible. Each feed has its individual adjust- 
ment by means of the buttons placed conveniently on the 
top. The adjustment can be made either very fine or to 
pump several drops each stroke of the plunger, and it 
The barrel is made of close-grained gray 


remains as set. 














LUBRICATOR 


pints 


FORCE-FEED MACHINE 


Capacity, 6% 
direction in which the pulley turns. The reduction of 
the belt drive is 44 to 1. 

The ratchet wheel and pawls have a face 1 in. 
They operate constantly in oil, 


wide 
and are made of steel. 
as do all the moving parts, which it will be observed are 
inside the tank. 

The lubricator shown is made in a variety o7 sizes, 
in either single or multiple units, by the Madison-Kipp 
Lubricator Co., Madison, Wis. 


Hydraulic Drawing Press for 
Forming Cylinders 


The extreme pressure, varied conditions and hard ser- 
vice to which the Prest-O-Lite 
acetylene cylinder is subjected demand that the cylinder 
he manufactured so that it will stand up well under such 
usage and have no leakage after the cylinder is filled and 


casing of a dissolved- 


put in service. A seamless tube or shell was accepted as 
the best construction for the cylinder, and a hydraulic 
was designed and built by the 


Co.. Mount Gilead, 


press, shown in Fig. 1, 


Hydraulic Press Manufacturing 


Ohio, to meet the requirements. 








a AMERICAN 


The working speed of the main ram is sufficiently slow 
to do good work, while the auxiliary pullback cylinders 
are proportional so that the upward stroke of the main 
ram is approximately ten times the speed of its down- 
ward stroke. In this manner no time i., lost by slowing 
up the actual drawing opera- 
tion, but considerable time is 





gained on the complete opera- 
tion. The press has a total 
pressure capacity of 800 tons 
and is of the inverted type, 
all of the cylinders being lo- 
cated in the head of the press. 
Between the movable platen 





and the base of the press a 


plain ring with  babbitted 
hearings working on the 
strain rods is operated by 


two small side rams. This is 
called the blank holder, and 
during the initial drawing 
operation it grips and holds 
the disk of steel in place in 
the circular recess located in 
the lower and stationary plat- 
en of the press. The lower 
platen has through its center 
a hole which has a large re- 
cess at the top for receiving 
the female cupping dies 
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through which the steel disk 


is forced, The press has two FIG. 1. HYDRAULIC 


on DRAWING PRESS 
sets of auxiliary cylinders. 

One set returns the main pressure ram when the drawing 
or cutting operation is completed; the other set operates 
the blank holder which grips the steel disk as it is forced 
downward into the cup-forming die located in the die- 
ring holder of the lower platen. The two rams working 
from the side cylinders which operate the blank holder 


are 814 in. in diameter and have a run of 66 in. The 
main pressure ram has a diameter of 22 in. with a run 
of 78 in. The press has a working space of 78 in. The 
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CUPPING OPERATIONS ON 
DRAWING PRESS 


cylinder of the main ram which operates the movable 
platen to which the mandrel is attached and the cylin- 
ders of the two rams operating the blank holder are 
connected to the same pipe line. 

On this press are accomplished five complete cupping 
and drawing operations by which this plain steel disk, 
12 in. in diameter, is reduced to a cup 17 in. in diameter 
and 25 in. deep. The first five eups, in Fig. 2, show 
the operations performed on the press. The remaining 
drawing operations are performed on a smaller press hav- 
ing a longer stroke of the ram. 
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Face and Tool Grinder 


It will be observed that the machine shown is of the 
combination type designed for a double purpose. 

On one end of the machine are mounted a coarse 
and a fine oilstone for stoning edge tools. The arbor 
carrying the two oilstone wheels is driven from the up- 
per arbor through a set of hardened-steel spiral gears 
running in an oil-tight case. Ring oilers and phosphor- 
bronze bearings are used, 

The other end of the machine is fitted with a face- 
grinding wheel for general work. Provisions are made 
for directing the oil through a suitable nozzle to this 
wheel, thereby keeping the work cool and the stone clean 
and sharp. The oil is caught by the pan under the table 
and returned to the oil reservoir. The vise is so con- 
structed as to grip readily a wide variety of work. It 
is mounted on a slide that is moved back and forth by 
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OILSTONE FACE AND TOOL GRINDER 

Drive pulley, 4 in. in diameter by 3% in. face; 2 hp. is 
required; speed of upper and lower arbors, 1,200 r.p.m. 
stones, 10x2-in. face, cupped; cylinder wheel, 10x3-in. face by 
2 in. thick. 

a hand lever on the slide table. The table can be ad- 
justed and firmly clamped at any angle relative to the 
face of the grinding wheel. 

The work is fed to the wheel by a micrometer screw 
feed connected to the slide. The slide is provided with 
T-slots for fastening work when the vise is-not used. 

The machine is a recent product of the Mummert- 
Dixon Co.. Hanover, Penn. 


iS) 
Special Boring, Turning and 
Facing Machine 


Although the machine shown was specially designed 
by the Newton Machine Tool Works, Philadelphia, Penn., 
for boring, turning and facing a rear-axle automobile 
member, it is expected to be applicable to other classes 
of work. 

The machine has individual cross and longitudinal 
saddle feeds, with positive turret feed stops giving four 
positions to the longitudinal and two positions to the 
crossfeed. The turrets have circular adjustment with six 


stations. 
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The spindle head carries a three-jaw universal chuck 
on each end. The drive to the spindle is through a 
large bronze spiral gear and hardened-steel pinions from 
a four-step cone. Power for all saddle motions is taken 
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speed. The transfer of power from the governor shaft to 
the secondary or indicating shaft is madc directly and 
positively without waste of motion. The operating parts, 
being in continuous motion and in a state of exact bal- 


ance, are ready at all times to re- 











spond to changes in velocity. Spe 
cial means are provided to reduce fri 

tion in the centrifugal and other parts 
to extremely small amounts. 

While 
have been attained, the parts have been 
designed with a wide margin of safety 
as relates to their mechanical strength 


sensitiveness and accuracy 


and durability. 
This controller 

double-acting type designed to perform 

its functions directly or to be used as a 


also made in a 


is 


relay—operating an electric motor, an 
oil pump or other auxiliary device in 
overcoming heavy mechanical resist- 


ance. It is also adaptable to certain 








BORING, TURNING AND FACING MACHINE 
Internal chuck capacity, 12 in.; turrets, 18 in. diameter; 
between centers, 16 ft. 6 in. 


from the main pulley shaft through a gear-speed box 
having a 5 to 1 range and giving a change without re- 
moval of gears. All motions are independently clutched 
with hand levers, and release is effected by dogs on the 
saddles engaging stops. The turrets are accurately 
grooved to facilitate interchange of tool holders. 

Other special classes of work for which this machine is 
particularly designed are the simultaneous trimming of 
closed ends and cutting excess length from open ends of 
shells up to 12 in. in diameter, and also contour-boring 
the interior. 


Power and Speed Controller 


The illustration shows a power- and speed-regulating 
controller recently developed by the Speed Controller Co., 
257 William St., New York, N. Y. It is shown coupled 
to a ;s-hp. motor for motor control. 

The device constitutes a complete machine in 
itself and is used for automatically limiting to, or re- 

















SPEED-CONTROLLING DEVICE 


ducing an excess of speed or power to, an exactly prede- 
termined amount. It ‘s centrifugal in action. 

The centrifugal portion of the controller is essentially 
a high-speed governor of special design, in which the 
parts are quick-acting and sensitive to minute changes in 


5 


maximum 


forms of remote control where its mo 
tor can be started and run continuously 
from the manual control point at three 
fixed speeds, at one of which the controller will be inactive 
at its adjusting shaft; at one higher speed it will produce 
motion in an attached apparatus in a certain direction, 
and at a lower speed the motion will be communicated in 
a reverse direction. 


distance 
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Heavy-Duty Cutting-Off Lathes 

In the illustrations are shown two forms of high-speed 
heavy-duty cutting-off lathes especially designed for cut- 
ting off and facing shrapnel and high-explosive shells. 

















FIG. 1. SHELL CUTTING-OFF AND FACING LATHE 

Capacity, 1% to 3% in.; speed of countershaft, 320 r.p.m.; 
diameter of tight and loose pulleys for 4-in. belt, 14 in.; motor, 
3 hp. 
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The machine shown in Fig. 1 was designed for shrap- 
nel shells. The general construction will be clear from 
the illustration, from which it will be observed that the 
design follows that of the pipe lathe. 

The front part of the bed is cast with a solid bottom 
on an angle, which acts as a drip pan and catches all the 
cuttings, allowing the oil to drain off into the deep recess, 
from which it filters through to the oil well. The oil 
trough, around the outside edge of the bed, prevents any 
oil or cuttings dropping on the floor. 

The spindle rests in a headstock that is bolted to the 
bed of the machine and doweled to prevent getting out of 
line. The spindle journals are of large diameter and wide 
face, fitted and scraped to an accurate bearing. The gears 
are of wide face, the ratio being 3%4 to 1, while the drive 
pinion is of steel. All gears are protected by gear covers. 

The cone pulley at the rear of the machine is of large 
diameter, will take a 31-in. belt and is supported on the 
outer end by a heavy bracket bearing. This provides 

















FIG. 2. HEAVY-DUTY CUTTING-OFF LATHE 
Capacity, 64-in. stock; single-drive pulley, 16x6 in.; horse- 
power required, 25 


three bearings for the drive shaft, which is only about 40 
in. long, making a very compact and steady drive. 

The chuck is of the universal self-centering type. The 
table is rigid, having long bearings on the bed, and is 
made gibbed so that it can be set and locked; or if a small 
amount of travel is required, it can be obtained by just 
leaving the carriage slack enough so that it can be 
moved forward, or backward, by operating the handwheel. 
In this way the whole cutting-off carriage and adjuster 
can be set and locked at any place required on the bed. 

The cutting-off blocks are fitted on the carriage with 
a taper slide and gibbed, the rear block which takes the 
upward thrust having about 11% in. more bearing than 
the front. In the front block is an adjuster bush which 
is screwed in or out by a pin wrench. This permits rapid 
adjustment of the tools to each other. The tool slots in 
the cut-off blocks are 34x1™% in., so that either a tool 
holder or any size tool steel can be used. 
in. diameter and has a bearing 
On the operating side 


The feed screw is 14%, 


at each end of the carriage. 
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there is a handwheel for quick return, and on the rear 
end of screw is a bronze wormwheel for the power feed. 
The crossfeed screw is protected by a sleeve to prevent 
cuttings from dropping on the screw where exposed be- 
tween the blocks. 

The operation of the power feed is controlled by the 
feed lever, which, by a third turn up or down, operates 
a small cam, under worm housing, which throws the 
worm into mesh, or vice versa. 

The drive for the power feed is obtained from the main 
drive shaft, on which there is a three-step cone. 

The machine shown in Fig. 2 is a triple cutting-off lathe 
especially designed for cutting up ingots for high-explosive 
shells. Similarity of design with the machine shown in 
Fig. 1 will be noticed. Increased rigidity is provided. 
The spindle, which is 9 in. in diameter with an 8- and 
a 7'%-in. bearing, front and rear respectively, has four 
speeds. Two of these are obtained by clutch gears in the 
machine, which are operated by the lever at the operator’s 
left hand, and two through the two-speed countershaft 
supplied with the machine. The power feed is gear driven 
direct from a large steel gear on the spindle, and the cut- 
ting speed can easily be increased or decreased by chang- 
ing the gear on the feed shaft and adjusting the idle gear 
to suit. The clutches on the rear of the feed screw are 
operated by means of a fulcrum and lever handle, which 
passes right under the bed of the machine and comes up 
under each handwheel. 

The machines shown represent recent additions to the 
line made by John H. Hall & Sons, Brantford, Canada. 


Automobile Show of 1916 


The sixteenth annual Automobile Show was held at the 
Grand Central Palace, New York, N. Y., on Dee. 31, 
1915, to Jan. 8, 1916, inclusive. Over 90 different manu- 
facturers of gasoline and electric vehicles had automobiles 
on exhibit, and over 250 makers of accessories also used 
show space. There were quite a number of motors partly 
cut away to show the construction of the cylinders, opera- 
tion of the valves, path of the gases and other features of 
motor design, and the trend followed in design is worth 
noting. 

One of the first noticeable facts is the lowering in price. 
A year ago the average price of the cars shown was over 
$2,000; this year it has dropped to $1,600. Most of the 
motors are now being made with block cylinders and unit 
power plants. 

INCREASE IN NUMBER OF MuLTI-CYLINDER Motors 

This year sees an epoch in multi-cylinder motor devel- 
opment. Eight- and twelve-cylinder motors are now quite 
common, and more sixes than fours are shown. 

The wheel bases average slightly shorter than those ex- 
hibited at last year’s show. The average S. A. E. horse- 
power rating is slightly lower, as the cylinder bores are 
smaller in diameter. The ratio, bore to stroke, is approxi- 
mately the same as last year. 

The speeds of the motors, however, have increased, this 
being made possible by the decrease in the weight of the 
parts; an increase in motor speed therefore develops an 
actual higher horsepower than recorded by the S. A. E. 
formula. The tires average smaller in diameter but larger 
in cross-section. 

Left-hand steering and control are now used on over 85 
per cent. of the cars, which is quite a noticeable change 
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from four years ago when only 25 per cent. were so 
equipped. The Franklin is now the only air-cooled auto- 
mobile at the show. The selection type of gear set is used 
on over 90 per cent. of the cars, the friction drive getting 
more scarce than ever. 

There are two important reasons—one apparent, the 
other obtained by investigation—to account for the marked 
decrease in the price of automobiles. It cannot be said 
that the cars are being made with either cheaper material 
or cheaper labor. The first reason is the reduction in the 
number of chassis models carried per motor. The auto- 
mobile manufacturer has made a careful analysis and those 
models which were called for the least, or which did not 
give the highest satisfaction as regards service, have been 
dropped and the public is reaping the benefit. 

The second reason is the advent of scientific handling 
of parts in the assembling departments—the result of sim- 
ilar thought to what was formerly exercised only in the 
machine shop to prevent lost motion. 

A Few Speciat Features In Desie@n 

There were some rather novel systems of springs shown, 
including examples of rear transverse springing, where 
the two springs are different in length so that the upper, 
being the shorter, has a faster period of vibration than the 
lower. The effect is that the shock to the car is reduced. 
Another type of spring is mounted quite high and nor- 
mally almost flat; another is a cantilever spring with the 
center clip well forward, these features being intended 
to produce an easier riding car. 

The Fergus, a foreign car, has very distinctive lines 
and features. One is the provision for adjustment of the 
brakes; another is that the springs are inclosed in a pres- 
sure bath of oil. Simplicity of design and rigidity of 
the parts are apparent. 

The Marmon has a distinctive feature in its aluminum 
motor, the pistons and cylinder castings being made of 
an aluminum alloy, and the cylinder bores fitted with 
linings of a harder metal. The body and gear set also 
show new features. The idea evidently of the entire auto- 
mobile design is to reduce weight and still retain strength 
by the use of the lighter alloys. 

& 
Screw Machine Consolidation 


The National-Acme Manufacturing Company has ac- 
quired the plant of the Windsor Machine Co. of Windsor, 
Vt. The present intention of the company is to continue 
at all three plants—Cleveland, Montreal and Windsor— 
along the lines heretofore followed. 

For the purpose of providing funds for an extension 
at Cleveland about completed, for contemplated improve- 
ments at Montreal, and to provide in part for the purchase 
of the Windsor property, it is proposed to increase the 
capital stock of the company at a special stockholders’ 
meeting called concurrently with the regular annual 
to be held on January 20. 


% 


After All Machines Have Been Safeguarded wherever 
sible and tools have all been carefully inspected, there will 
still be the possibility of injury. Every foreman of a ma- 
chine shop should call the attention of the operators or those 
under his direction to this possibility and encourage them in 
the practice of reporting unsafe conditions on machines or 
small tools. He should try to see to it that each one takes 
the necessary precautions to prevent injury to himself or a 
fellow-workman. 


meeting 


pos- 
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Russell Huff, consulting engineer of Dodge Bros., was 
elected president of the Society of Automobile Engineers at 
its annual midwinter meeting in New York, Jan. 5. 

Charles E. Blake, for many years associated with the 
Richardson-Phenix Co., Milwaukee, Wis., has been placed in 
charge of the company’s recently established Boston office 

Paul R. Ketzer, formerly connected with the Watson- 
Stillman Co., has been appointed Eastern sales manager of the 
Metalwood Manufacturing Co., Detroit, Mich., with headquar- 
ters in Philadelphia, Penn. 

J. W. Shepherdson has resigned as assistant general super- 
intendent of the Central Iron and Steel Co., Harrisburg, Penn., 
in order to join the engineering division of the Morgan Con- 
struction Co., Worcester, Mass. 

John Goodison 
having accepted 
the National 


superintendent 
has resigned, 
with 


George Paterson, general 
Thresher Co., Sarnia, Canada, 
the position of general superintendent 
Manufacturing Co., Brockville, 

Martin G. Sperzel has resigned 
neer for the Standard Roller I 
and has accepted a _ similar 
Foundry and Machine Co., Royersford, 


Canada. 

his position as sales engi- 
Philadelphia, Penn., 
the Royersford 


fearing Co., 
with 
Penn. 


position 


A. F. Blouin, for eight years ceramic engineer of the Abra- 


sive Material Co., Philadelphia, Penn., and factory manager 
of the Cortland Wheel Co., Cortland, N. Y., for five years, has 
been appointed factory manager of the Springfield Grinding 
Co., Springfield, Mass. 





OBITUARY 











William Turner Lewis, second vice-president Mitchell- 
Lewis Motor Co., Racine, Wis., and one of its founders, died 
on Dec. 30, aged 75 years 

Carles Cooke Scaife, president of the William B. Scaife & 


Sons Co., Pittsburgh, died Dec. 30 at his home in that city, 
aged 72 years. Mr. Scaife was a native of Pittsburgh, and 
was identified with the business for over 50 years. 

Ole N. Trooien, whose “steam-engine investigations” thesis, 


written at the University of Wisconsin in 1907, attracted 
international attention, and is now incorporated in engineer- 
ing handbooks, died in Brookings, S. D., on Dec. 21, 1915. Mr. 














Trooien was in his thirty-fifth year 

The H. W. Caldwell & Son Co. has opened a sales and en- 
gineering office at 711 Main St., Dallas, Tex., in charge of 
J.C. Van Arsdell. 

The Allied Machinery Co. of America, 55 Wall St., New 
York, announces a change of address by its Paris office. The 
Paris office and showrooms are now located at 19 Rue de Ro- 
croy. The new quarters are in the vicinity of the Gare du 
Nord and in the center of the machinery district. 

The Bullard Machine Tool Co., Bridgeport, Conn., is build- 
ing a concrete and steel addition to its plant to cost about 
$100,000. It will be 268 ft. by 50 ft., first story having two 
crane sections, second and third stories to be machine rooms, 
and in the fourth story will be the main offices of the com- 


pany, drawing room and shop executives’ offices. 


The Springfield Grinding Co 
facture a complete line of grinding 
at Springfield, Mass., and factory at 
100,000 sq.ft. of floor space The plant is fully equipped and 
under the direction of Factory Manager A. F. Blouin, for eight 
years ceramic engineer of the Abrasive Material Co., Philadel- 
phia, and for five years factory manager of the Cortland 
Wheel Co., Cortland, N. Y¥ The following are the directors 
and officers: Dwight O. Gitmore, president, is also president 
of the Hampden Savings Bank, Springfield, director of the 
Union Trust Co., Springfield, also director of the Chapman 
Valve Co., Indian Orchard, Mass.; A. D. Robinson, vice-presi- 
dent, and who will devote his whole time to the general man- 
agement of the company; C. J. Wetsel, treasurer, is also treas- 
urer of the Van Norman Machine Tool Co., Springfield, Mass., 
and until recently treasurer of the Baush Machine Tool Co., 
Springfield: Charles G. Gardner, secretary, is a member of the 
law firm of Gardner, Gardner & Stoddard, Springfield; Frank 
Page, director, is president of the National Equipment Co., 
Springfield, Mass., and president of the Van Norman Machine 
Tool Co., Springfield, is a director of the Springfield National 
Bank and is president of the Springfield Board of Trade. The 
product will be sold under the trade-mark of “Maxf.” 


has been organized to manu- 
wheels, with headquarters 
Chester, Mass., covering 
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PIG TRON—Quotations were current as 

points and dates indicated: 

Jan. 7 Dec. 10 Jan. 7 

1915 1915 1915 
No. 2 Southern Foundry, Rirmingham $15.00 $14.00 $ 9.50 
No. 2 X Northern Foundry, New York 19.50 18.50 14.25 
No. 2 Northern Foundry, Chicago 18.50 18.00 13.00 
Bessemer, Pittsburgh. . 21.95 19.45 14.70 
Basic Pittsburgh. . i 18.95 18.45 13.45 
No. 2X, Philadelphia. . 19.75 18.25 14.25 
No. 2, Valley furnace... . 18.50 17.50 2.00 
No. 2 Southern, Cincinnati. . 17.90 17.40 12.40 
Basic Eastern Penn.... 19.50 18.00 13.50 
Gray forge, Pittsburgh.. 18.45 17.95 13.45 
MISCELLANEOUS METALS—NEW YORK 
Jan. 7, {| Dee. OO 1 Jen. 2, 
1915 | 1915 ] 1914 
= —Cents per pound—— 
Copper, electrolytic (carload lots). 24.00 19.75 13.25 
Tin pat : cae ; 41.00 37.25 33.25 
ee et 5.90 5.25 3.80 
eee ita a wh nee e aes oat 18.00 15.00 5.85 
Copper sheets, base.......... ie 30.00 25.00 18.50 
Copper wire (carload lots)......... 30.00 28.25 14.25 
ERECT ECT 35.00 27.25 13.00 
I, CIDiccecvescecenees ; 38.00 32.00 15.50 
Brass sheets. .. ate 35.00 27.25 13.25 
Solder $ and } (case lots).. 26.50 23.50 21.00 
ST. LOUIS 

DE 6.cieccendace dwst 23.87% ORD kc <eenspadica ees 40.8715 


MONEL METAL—The following prices hold: 


Mill Lengths 8 Ft. and Over 





10,000 6,000 2,000 500 Less than 
Lb. Lb. Lb. Lb. 500 Lb. 
Size, of a Size of a Size of a Size of a Size of a Size 
In and Over and Over and Over and Over and Over 
Rounds—Squares -—— ——Cents per Pound————— ~ 
vs 9 ‘ 31.50 32.00 32.50 33.00 36.00 
,;— , 31.25 31.75 32.25 32.75 35.75 
i tolj . 31.00 31.50 32.00 32.50 35.5 
1}} to 2] . 31.75 32.25 32.75 33.25 36.25 
Rounds 
3 to 3x ni 32.50 33.00 33.50 36.00 37.00 
Squares 
3 ; 32.50 33.00 33.50 36.00 37.00 
Rounds 
3} to 34 32.25 32.75 33.25 35.75 36.75 
Squares 
3y'e to 34h , 32.25 32.75 33.25 35.75 36.75 
Rounds—Squares 
4 to4 33.00 33.50 36.00 36.50 37.50 
5 to 6} 36.00 36.50 37.00 34.50 38.50 
7 36.50 37.00 37.50 38.00 39.00 
Flats..... 32.50 33.00 33.50 36.00 37.00 


Flats not rolled wider than 6 in. or less than } in. thick 


Hexagon Bars two cents (2c) per pound over corresponding size of round rods 


For cutting to any specified length not shorter than 1 ft. 


add lc. per lb 
The scrap allowance is 18c. per Ib. 


delivered at works. 


STANDARD PIPE 


——— - Discount ~ 
-Black —~ Galvanized— 
Jan. 7, Jan. 7, Jan.7, Jan. 7, 
1916 1915 1916 1915 
%- to 2-in. steel butt welded. 77% 81% 62% % T2% 
2%- to 6-in. steel lap welded. 76% 80% 61%. ¢ 72% % 


At the above discounts, the net prices follow: 


—__—___—_— Cents- ————---- —+ 

- Black " —Galvanized— 

Jan. 7, Jan. 7, Jan.7, Jan. 7, 

Diameter, In 1916 191 1916 1915 
% 2.65 2.20 4.31 3.15 
l 3.91 3.2 6.37 4.67 
1% 5.29 4.38 8.62 6.30 
1% 6.33 5.25 10.31 7.55 
2 8.51 7.05 13.88 10.15 
2% 14.04 11.70 22.52 16.70 
3 18.36 15.25 29.45 21.80 
4 26.16 21.80 41.97 31.00 
Oe) elie ek dr ae ee : gh . 35.62 29.60 56.88 42.20 
6 ‘ ye iseeaxen Ce 38.40 73.92 54.60 


SAL SODA—The 
places designated: 
New York 


quotations below are per 100 lb. at the 


$1.00 
iv 


Chinese and Japanese 


ANTIMON Y—For 
brands, duty paid 43c. 


delivery on 
is asked 


spot 
per Ib. 





follows at the 


STEEL SHEETS— 
-————— Cents per Pound —————_, 
Sheets from Warehouse, New York 


Black Jan.7,1916 Dec.10,1915 Jan. 8,1915 
Tn aad ude Rinker 2.90 2.70 rs 
| ee a roe 3.00 2.80 iis 
i a aoe 3.10 2.90 2.35 
2 eS see 3.15 2.95 2.40 
SS & " | see 3.20 3.00 2.45 
we weasel bias oe 3.25 3.05 2.50 
ere uerataa 3.35 3.15 2.60 

Galvanized 
SS Brerere 5.05 4.80 3.05 
a: 7 “seene 5.20 4.95 3.20 
Sn etc aegis 5.50 5.25 3.50 


prevail: 
Cents per Lb. 


ZINC SHEETS—tThe 
Quantity 


following prices 


Carload lots, f.o.b. mill aie eee er 22.00 
In casks, New York....... ; 7 ‘ ee 23.69 
Broken lots, New York pcater cand date ars 24 ty 

SEAMLESS DRAWN TUBING—As we 4 to press 


base price is 35c. for brass and 35c. for coppe' «vr immediate 
stock shipment 8c. is added, which gives the following quota- 
tions: 

ow Cents per Pound———, 





¢-Goer— r—— Brass — 
an.7, Jan. 8, Jan.7, Jan. 8, 
Diameter, in. 1916 1915 1916 1915 
a go bk tae hs ea enter 38.00 20.00 38.00 16.00 
3 OE NS A r= Aa 38.00 21.00 38.00 17.00 
MG «5 derapite lav cae es dds ae ec 39.00 21.50 39.50 17.50 
4 40.00 22.00 40.50 18.06 
445 42.00 23.00 42.50 19.00 
5 44.00 24.00 44.50 20.00 
6 45.00 27.00 45.50 23.00 
7 47.00 29.00 47.50 25.00 
8 49.10 31.00 49.60 27.00 
OLD METALS—The following are the dealers’ purchasing 
prices in New York: 
———-_ Cents per Pound ———) 
Copper Jan. 7,1916 Dec.10,1915 Jan. 8, 1915 
Heavy and crucible..... 18.50 16.50 11.00 
Heavy and wire....... 18.00 16.00 10.75 
Light and bottoms. , 15.50 14.00 9.75 
Lead 
ON ee 4.75 4.50 3.30 
) eer 4.50 4.25 eae 
Brass 
Heavy 12.50 11.50 8.00 
Light error Tr stientana 10.00 9.50 6.75 
No. 1 yellow rod turnings 12.50 12.00 
No. 1 red turnings....... 12.00 11.00 eee 
re Te 12.00 10.00 3.90 


COKE—Below are the prices per net ton at ovens, Con- 
nellsville, and cover the past four weeks: 
| Dee.18 | Dee.25 | Jan. 1 Jan. 8 

| 1915 1915 | 1916 1916 
turnace... |$2.50@ 3.00 $3.00 @3.50| $3.00 @3.50/$3.25 @3.50 


Prompt 
foundry. 3.50@4.00| 3.50@4.00] 3.50 


» 
Prompt 3.25 @3.75 


STEEL SHAPES FROM JOBBERS’ WAREHOUSE, NEW YORK 


Jan 7, Dec. 10, | Jan. 9, 
1915 | 1915 | 1914 
———_———Cents per pound —_—_— 
rrr rr 2.50 | 2.40 1.90 
OS og | Se 2.55 2.45 2.10 
Machinery steel (bessemer)... 2.50 2.40 2.05 


The above prices are for angles in. by % in. and larger 


> 


and tees 3 in. and larger. 


TURNBUCKLES—On sizes smaller than 1% in. diameter, 
50% off list is charged, and on 1% up to 2 in. diameter 40%. 
At this rate prices follow: 


Size In Size In. Size In. 
% $0.20 % --e- $0.375 1% $0.90 
21 1 eae 44 ae 1.05 

225 1% . (50 1% Lp 

Ky ' 25 11 75 ery 1.35 
315 1% cc a 1.59 


A : Se ais F 
The above prices are for buckles having right and left. stub 
ends and with openings between the heads emasuring 5% in. 


ROLL SULPHUR in 360-lb. bbl, sells in New York at 
$2.15 per 100 Ib 
COTTON WASTE—In New York, the prices below hold 


Cents per Pound 
8.50@9.50 
6.50@8.00 


White 
Colored 


mixed 


COPPER BARS—The base price is 3lc. per Ib 
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Three-Imch Russian Shrapnel--I 


By Joun H. 





SYNOPSIS—The 


ments of Russian fie lid-artille ry ammunition are 


accuracy and finish require 


more exacting than those of anu other nation e: 


gaged iw the present war. Th Is arly li shows how 


j 


American ingenuity has succesfully solved the 


proble m of combining extreme accuracy with or 


markably low production cost, 





In the American plant which has done more than any 
other to make a success of Russian shrapnel manufacture 
there is an indicating gage fearfully and wonderfully 


made. It is of Russian design with two indicating 
needles the scales of which read to the ten-thousandth 
part of an inch. . 

Stand with me a \N 


front of 


Ins per tor’s 


moment in 
the 
bench while the of- 
charge of 


ficial in 


this instrument 
tests a shell. Se- 
lecting one at ran- 


dom, he places it 
upon the two sets 
of rollers mounted 
in the base of thi 
gave and then ad- 


justs the indicating 


contacts upon the - 
inner and outer 
shell surfaces. 


Watch the fluctua- 


tions of the indicat- 
he 


rotates the shrapnel 


ing needles 


as 


SPECIAL 


FIG. 1 


Neither of the two needles swings 
And on 
full division is one ten-thousandth part of an inch! 

the 


slowly upon the rollers. 
quite one full division during the revolution. 


with 


Those of you who are familiar process ol 
making the British 3-in. field shrapnel must forget the 


shell 


you are to get an adequate conception of what it mx 


vathered com erning this 


impressions you have 
ans 


to make an acceptable Russian shell of similar size. For 
while it is true that there is much similarity between 
the two in desien and LCE ral COonSTrUuCcTION, the details 


and the inspection requirements differ so widely that 1 


Russian standards were to be applied to British shells 
now being made on this continent, fully nine-tenths o! 
those which are passed as satisfactory would be dee! 


sively rejected, 
This is not to be that the Brit 


the other hand 


statement 
that on 


taken as a 


ish requirements are too lax, or 


the Russian requirements are more strict than necessary. 


The final judgment in such matters, as is proper, rests 
with the ordnance officials of the nations involved, who 
must weigh the life of their field guns against the facil- 


Also 
it must be remembered that the explosive charge and con- 
the shell 


ities for obtaining a plentiful ammunition supply. 


sequently the muzzle velocity of Russian are 





Van DEVENTER 


considerably greater than the that both of 


the accuracy, 


British, and 


these factors have considerable bearing on 


required in the shell. 
The shell 


faces a problem quite different from that which he en 


manufacturer who undertakes a contract 


counters in his ordinary lines of work. He has a lim 
ited amount of business under control. with more o1 
less likelihood of the initial order proving the final on 


overhead items 


The 


and all such charges must com 


machines, 


out 


also. expenses Ol new 


the total amount 


ol 


contract and leave something over 


received for the entire 

for profit. It is a case involving very delicate jud: 

ment as to the cost of cutting corners. Investments 

which would be justifiable in the evervday work of at 
ordinary plant are 
out ob thre questiol 
ol uolimited cor 
Tract Keep th 
mind as vou follow 
Ti methods io 
Peespneur ave ture out 
lined im this arti 
cl lor if empha 
sizes The mwenuity 
displaved i KCC))- 
ing down the over- 
head nvestment 


sacrificing 


the 


vithout 
the efficiency of 
Mocess us a whole. 


\ minor problem, 


which 


but one x 
quires care In thie 
handling, is that ot 


“heat 


lots” separate, Shell 


keeping the 


PURPOSE CHUCKING LATHE USED FOR SHELL OPERATIONS 


forgings are secured from a number of different mat 
ufacturers in Jlots which ary from 100 to 5,000 
pieces, Each lot is quite likely to have carbon and othe: 
chemical contents slightly different from the others, al 


though these are held between definite outside limits 


In order that any defect in a finished shell may be traced 


to its source, the various shipments of rough shells a 


received in the plant are distinguished by lot Hubbers, 
Which must be kept associated with these pieces during 
their progress through the plant In addition to the 
heat-lot numbers, each shell has its own consecutive in 
dividual number, so that ao che pon the total pre 
duetion < obtaimabl t| number, however, is not 
stamped upon the shell its nut appears only on. thi 
MWK BCCOLLTS, his total « nt mechanical and 
obtained as the rough shells are conveyed into the plant 
Neglecting fine subdivisions, the various steps In pro 
ducing a finished Russian shell at this plant are as fol 
lows: Tha lorvings on receipt are given the continuous 


total count, heat lots are separated and counted and thr 


shells are then cut off at both ends. This preliminary 
work is followed by rough-turning and inside finishing. 
after which come the heat-treating operations. After 
these come the outside base finishing and band grooving, 
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followed by either the base grinding or nosing, which, 
although consecutive operations, are often reversed in 
Next, the heat- 
lot number, which has been removed by machining, is 


order to accommodate shop conditions. 


stamped upon the finished base of the shell, which then 
croes to the chucking lathes to have its hose end thread- 
The body profile is next turned, fol- 


ed and formed. 


lowed by a filing and polishing operation, after which 


the shells are washed inside and out and delivered to 
the Government inspectors for the first inspection. This 
test is succeeded by inside painting, the diaphragm is 
next inserted and the copper bands are pressed on. The 


shells are loaded with bullets and smoke powder, the fuse 


cap Is screwed in, the brass plug inserted and the spaces 


FIG. 2 LOADED SHELL TRUCK WITH 


TION SHELF 


PARTLY 

INSPEC’ 
between the lead balls filled with rosin, after which the 
Next, the rosin filling- 
holes are plugged and riveted, and the shells go to a se- 


standard weight is established. 
ries of high-speed sensitive drill spindles which drill and 
tap for the cap-holding screws, which are then inserted 
and riveted over. The operation which follows is that of 
turning the copper band to its finished size and forming 
the nose end of the Ca). This step is followed by hose 
filing and polishing, which is succeeded in turn by a 
The 
accepted shells are lacquered, the zinc plugs inserted and 
Many of these opera 


final cleaning and the last Government inspection. 


the shells boxed for shipment. 
tions, as will be noticed by following the operation sheets, 
are still further subdivided. 

Specialized machinery has, since the outbreak of the 
war, done much to smash existing notions of what it is 
possible for metal-cutting machines to do. In this mat- 
ter it is well to distinguish between two kinds of spe- 
cialization—that which combines operations and _ results 
in more or less mechanical complexity, and that which 
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isolates elementary operations and tends toward simpli- 
city in both the machine and the operation performed. 
With either type of specialized machine it is quite pos- 
sible to obtain the degree of accuracy required in a prod- 
uct such as the Russian shrapnel, but the gruelling 
punishment that is incident to obtaining day after day 
without interruption the production rates recorded in 
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OPERATION 1. CUT OFF BASE END 
Machines Used—Cochrane-Bly No. 2-B saws 


Special Fixtures and Tools—1l15-in. saw blades A, % in. 
thick, 4% in. pitch; regular-type holding-down block B; adap- 
tation of regular length stop C 
None necessary after length stop is correctly set. 

Production—20 to 25 per hr. per machine (on double-shell 
operation). One man can run 4 to 6 saws. Cut requires 3% 
min 

Note—Saws cut at 40 ft. per min. 
on an average, every 7 hr. Cincinnati 
matic saw sharpener used for regrinding. 
cation used. When run double, as shown, 
operation is eliminated. 


Gages 


Blades require changing, 
Bickford No. 10 auto- 
Soap-water lubri- 
the succeeding 


this article demands a specialization marked by simpli- 
city, which is well typified in the special-purpose chuck- 
ing lathe, shown in Fig. 1. 

These machines, aside from what they have been and 
are accomplishing in the way of sustained high produc- 
tion, are notable in several respects. Some striking fea- 
tures are the method of driving these machines from a 
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floor shaft and the use of spring- and lever-actuated idler 


pulleys, which, by tightening or loosening the driving 
belt as desired, start and stop the machines without the 
These 


pages for belt adjustment, are 


need of clutches. features, by eliminating stop- 


operating conveniences 
which also insures plenty of driving power at the spindle, 
while the unusually large spindle bearings and the low 
turret mounting provide rigidity for fast and heavy cut- 
ting. 

Since one who is interested in following the making of 
the Russian shrapnel step by step may do so by referring 
to the this 
will not be necessary for me to duplicate these sheets 


operation sheets accompanying article, if 
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OPERATION 2. CUT 


OFF FUSE END 
cutting-off machines. 
collar A in spindle fo 


Machines Used—Hurlbut-Rogers 4-in 

Special Fixtures and Tools—Stop 
positioning shell, front cutting head 

Gages—None 

Production—40 per hr. per 
each machine. Cut requires 1 min 

Note—Cutting speed, 90 ft. per 
Feed (through belt and worm) 
revolution. 


machine One operator 


min. Front tool only is used 
approximates 0.003 in per 


with a full description of each operation in words. There- 
fore I will reserve the space available for text for pomnting 
most features of 


out and emphasizing the interesting 


the process, somewhat as does a guide who accompanies 
i party through one of the Government department build 
ings in Washington. And just as many of the visitors 
there wander away from the guide to investigate things 
for themselves, so the reader may feel at liberty to leave 
the beaten path of text and wander about among the 
illustrations to his 

Previous to the war, finished Russian shrapnel were 


nickel plated. The need of an enormous number of shells 


heart’s content. 


in a short period of time suspended this requirement 
as far as American shops are concerned, although it 


still remains in the specifications. One not familiar with 
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the reason might think it a high compliment to the pos- 
sible a country to contemplate bombarding 


them with nickel-plated missiles, 


enemies of 
but finishing in this 
manner was intended as a protection against rust and not 
as ah ornamentation. 

manufacturers have 


officials to 


American heen able to persuacd 


the Russian ordnance permit the switchin; 


about of heat-treating operations so that these do not 
lead the sequence but follow the inside finishing am 


outside roughing operations, much to the benefit of th: 
cutting tools. A « was observed In one plant 
which had started with heat-treatment as the first opera 
the the 


urious thing 


tioh oh rough shells and wi ih ater. as result 





FIG. 3. EMPTY PINS 


TRUCK, SHOWING SHELL 


ol eXCeSSIVe tool punishment, rearranged the sequence so 
that the 


tion, capacity oO] 


heat-treating follows fourth machining opera- 


Formerly the heating furnaces and 


quenching tanks was taxed to keep up with the sched 
iled output. The removal of the forging skin by machin- 
weight to not more than 15 


itself, 


ing, although amounting in 


per cent. of that of the rough sl I] increased thy 
furnaces and tanks over 
steel 


the conduction ol 


capacity of the same number of 
cent, In other 


double the 


DO per words the outer skin of a 


forging has resistance to 


heat than has the inner metal of the same piece. 


The 


put requires much study to pre 


handling of several thousand shells as a daily out 


vent congestion, or more 


LOCCOSSTVE operations. It 


properly expressed, te lyr teat 4 
is true that hecomes a simple matter; in 


fact the necessity for it disappears altogether after thr 


“dispatching” 


proy r balance Is once obtained, A shi 1] shop is like a 


wood planing mill in this respect, for an operator must 


kag nup with the preced ne machine o1 be buried unde 
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the product. Floor space is too valua- 
ble to permit using it for storage space 
between machines. The transportation 
and inter-operation storage problems 
have both been solved by the use of 
special trucks, shown in Figs. 2 and 5, 
which with the addition of detachable 
top shelves, also serve as inter-machine 
inspection tables. The wooden pins ol 
these trucks are so spaced that shells 
which are “bottled” 
tween them, while shells in a condition 


may be laid be- 
previous to this operation are placed 
over the pins. 

The problem of balance is naturally 
difficult to the 
operations than machine 
tions. The first heat-treatment is a 
vood example of careful planning to | 
avoid lost One furnaceman 
pulls the hot shells from the furnace 
interior with a pair of long shell-tongs, 


more solve for hand 


for opera 


motions. 


aman on either side of him taking the 
shell which he draws out and plunging 
it endwise into the oil-quenching tank. 
After one or two endwise motions to 
insure the 


dropped into the tank, falling 


proper cooling, shell is \ 


into a 
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The location of the 
reference to 


wire-mesh basket. 


quenching tanks with the furnaces is 
-o well chosen that the two quenchers need not move 
their positions, simply swinging their bodies as they 


transfer the hot shells from furnace to tank. After the 





























Floating Chuck and 
Expanding Arbor 





WwW 
ROUGH-TURN BASE 


OPERATION 3. END 
Machines Used—Special-purpose chucking lathes. 
Special Fixtures and Tools—Floating shell chuck A, in- 
ternal expanding arbor B, roller back-rest box turning-tool C. 
Go and not go snap gage; limits, 3 to 3.01 in. 


Gages 


Production—From 25 to 30 per hr. from one machine and 
one operator 

Note—Cutting speed, 75 to 90 per min.; feed, % in. Cut 
requires % min Soap-water lubrication used. The forging 
s located in chucking position by the interior mandrel and 


then gripped by the floating chuck pins as an additional drive. 
Chucking lathe, shown in Fig. 1 


teference 
































HARDEN 


Machines Used—-Equipment of Strong, Carlisle & Hammond 


OPERATION 35. 


blast from Root’s 


No. 118 ecrude-oil fired muffle furnaces, 
positive blower; water-cooled oil-quenching tanks B; oil cir- 
culation supplied by rotary pump C. 

Special Fixtures and Tools—6- and 8-ft. shell tongs D, 


wire-mesh tank basket E, overhead trolley and hoist F. 
Gages—None. Pyrometers to control furnace temperature 
Production—From each furnace, one batch of 50 shells 

every 35 to 45 min. Three men required to handle each heat. 

One man pulls out the heated shells with the long tongs while 

the other two dip them. 

Note—Furnace temperature maintained at 1,420 deg. F. 
Reference—Heating furnace, illustrated in Fig. 4. 

entire batch has been pulled and while waiting for the 

next batch of shells in the adjoining furnace, the three 

men lift out the baskets and remove the hardened shells. 

The shells after coming from their heat-treatment are 
neither sand-blasted nor pickled, it having been found 
that these processes are unnecessary. The inside surfaces 
of the shells do not scale appreciably, due to the fact that 
the air within them is not in circulation, and in fact 
the exterior of the shells is remarkably free from scale 
also, due to quick handling between furnace and oil 
bath. 

Remarkably fast forming of tough heat-treated mate- 


rial is being done in the seventh operation. The cut, 
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ever has been a 


If there is or 


Dwr 
industrious lead pot than the one show) 
in Fig. 4, it 


has peecn rr 
corded in history. This one easily takes 


not as yet 


care of drawing the temper of 2,500 


shells in 10 hr. It is true that the shell 
are preheated to within 100 deg. of th 
drawing temperature in an_ oil-fired 
muffle furnace, but even with this 


assistance this lead pot is a very busy 


apphance. It also illustrates another 


example of nicely timed handwork. 
The perspective illustration of opera 
tion 6 shows one man at the pot, whose 
duty it is to rotate the shell-holding 
and to lower thi 


weighted spindles bv 


fixture raise and 


means ot a 
a tackle bloc k. It 
shell 


and 


hook 
attached to is rather 


strange To see the rise to follow 
the lifted spindle 
magnet 


steel will 


makes one look 
until he re 
float on melt 


. : 
aqevice 


lor some 


members that 


ed lead. The man standing in front ol 
the furnace at the left takes the pre 
heated shells from it and places them 
one at a time under the spindle which 
has been made vacant by the man in 
the center who removes the shells 


from the pot and places them upon 








OPERATION 6 DRAW 
Machines Used—-Equipment of two Strong, Carlisle & 
Hammond No. 118 oil-fired muffle preheating furnaces and one 
Frankfort No. 2 crude-oil fired lead pot 
Special Fixtures and Tools—Eight-spindle 
tached to melting pot. 
Gages—Scleroscope hardness tester. 
40 to 46. 


shell crib at- 


Hardness ranges from 


Production—From one pot, using alternate preheating fur- 
naces, three men draw 2,500 shells per day of 10 hi One man 
takes shells from preheating furnaces, placing them in the 
pot. The second man operates the hoist and turns the crib. 


The third man takes shells from the pot and places them o1 
the truck. An additional man is required to operate the 
scleroscope, and one man (the foreman) regulates temper- 
atures and sees that trucks keep moving. 

Note—The preheating furnaces heat the shells to $40 deg. 
F. The lead pot raises this to the drawing point, 1,040 deg. F. 


which is over 2 


so it. per 


in. wide, is taken at a cutting speed of 
min.; and under this hard usage the tool, by 
careful handling, will stand a day’s run without regrind- 
ing. Another interesting example of forming will be shown 
in the fifth suboperation of operation sheet 10, in which 
the nose-forming tool // roughs off the nose profile. This, 
however, is not altogether a forming operation, the tool 
being fed parallel with the axis of the shell until the 
full reduction in size is reached. 

This operation was formerly divided into two parts 
with the purpose of putting less strain on the forming 
tools and thus securing longer service from them. Ut 
der this procedure, the base end was first rough formed 
to within 10 thousandths in. of 
removal of this amount of metal together with the knurl- 
ing and undercutting for the second half of 
tion. Experience has shown, however, that the additional 
chucking and the the 


forming cutter and as a result, the two operations were 


} 


finished size leaving th 
the opera- 


handling time offset wear on 
combined into one, and are now performed as here de- 
scribed. This is an illustration of the fact that the best 
way to do a certain thing can be determined only by 
trying it out, and letting experience dictate the answer. 





the pins of the special trucks upon 


Which they are allowed to cool. 
The same difliculty that is encountered with entrapped 


ur in thrusting an inverted glass tumbler into water is 

















Sea nce of 
ec ——-- —————---—-- —-- Ope rat n 
“ J > ® * . 
33 35 ] “~B c°p° } 4 t 
- ™y a, 
A A 
E» 
68 { \6 K L 
} A |e Qtr ’ 
[Soie | 1p 
x z ; l 
ys cy QL _ 8 
7h) f 
) oe i 
+ 4 f | 
} 5 o ; “ | es | 4 
iy Lene 2 , t r 
| Ol” ; hy 


M Gages for 
Interior 


Turret Stations 





o Hs 
i 
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OPERATION 4 bit 


Mechines Used Special-purpose chucking lathe 

Special Fixtures and Tools—SsSpecia hell chuck A Cutting 
tools: 1—Powder-pocket roughing cutter B, rough cutter 
C and D for reamer, outside turning tool E d Rough step 
cutter F for powder pocket and diaphragm seat, facing too 
qc. 3 Finishing step cutter Hi for powder por ket and dia- 
phragm seat ! Reamer J 

Gages—Double-end limit plug gage K for diameter of 
powder pocket, double-end limit plue gage L for diameter of 
diaphragm seat, special limit gage M for depth of powder 


pocket, snap gage © for diameter of open end 


Production—12 per hr. from one machine and one operato: 
Note—Cutting speed, 70 ft. per min Hand feed used o1 
all suboperations except No. 1 Reaming speed, 45 ft. per mi 


Reference—Chucking lathe, 


shown in Fig. 
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encountered when an inverted shell is thrust into a lead 
pot. This trouble has been very cleverly overcome by the 
siphon device shown on the operation sheet, which acts 
not only as a support for the inverted shell but also as 
a means of venting the entrapped air. 

From the manufacturer’s standpoint, aside from its 
close limits, the Russian shell presents many difficulties 
which are avoided in the British shrapnel, as will be 
evident when we arrive at the description of the load- 
ing operations. It has one feature, however, which goes 
a long way toward offsetting these, in that the diameter 
of the hole in the finished shell nese is large enough to 
admit a bar with a cutter that is the full size of the fin- 
ished powder pocket. This means that it is possible not 
only to finish bore the shell before heat-treatment, but 
also to correct that portion of the product that shrinks 
in heat-treatment and in which the powder-pocket diam- 
eter and disk seat come under the minimum limit. 

You will notice that in the process outlined the shell 
is finished all over, inside and out, unlike the British 
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Expanding Arbor 
and Floating Chuck 





OPERATION 7. FINISH FORM BASE END 

Machines Used—Special-purpose chucking lathes 

Special Fixtures and Tools—Special ftloating chuck A, hand- 
wheel-operated expanding arbor B for gripping internally. 

Cutting Tools—1—Roller-back-rest turner C 2—End- 
facing tool D, groove-forming tool E. 8—Recess undercutting 
tools F and G. 4—Knurling tool H. 

Gages—Limit snap gages for diameters of base and groove, 
limit templet gage for undercut and location of groove trom 
use. 

roduction—From one machine and one operator, 12 
Cutting speed, 75 ft. per min. Hand-lever longitudinal 
cross-slide feeds. 

Note—Soap-water lubrication used. This operation brings 
the base end of shell to a finish. The forming tool E by care- 


per hr. 
and 





ful handling will stand a day's run. The end-facing tool D 
is operated in connection with the crossfeed on tool E for 
cutting to the center of the shell 


Reference—Special-purpose lathe, shown in Fig. 1 


MACHINIST 





Vol. 44, No. 3 


shell, in which considerable of the rough-forging skin 
is left in the interior. This difference is not because o! 
the insistence of the Russian specifications on this point, 
but because it is difficult to maintain the close limits re- 
quired unless the finishing is done. However, this seem- 


4 








FIG. 4. THIS LEAD POT IS A BUSY APPLIANCE 


ing drawback has been in a way made to serve as an ad- 
vantage, for the inside finishing has been so carefully 
planned in connection with the nose bottling that it is 
unnecessary to finish the inside contour of the nose after 
the shell is closed in, as is required in the British shell. 


Prompt Replies to Inquiries 
By Il. R. Gruuiam 


A feature of good service which, if appreciated, is not 
practiced as generally as it might be, is the prompt reply 
which should be made to unsolicited inquiries. 

A certain concern suddenly found itself in need ot! 
a machine, and inquiry was made of two manufacturers 
for circulars and description. One of the manufacturers 
came back promptly with literature, prices and all neces- 
sary information, The need being urgent and the ma- 
chine seeming to meet the requirements, the order was 
placed after short consideration. But much to the buyer’s 
chagrin, when the reply eventually came from the other 
manufacturer it was found that the second machine came 
nearer the requirements than the first and would un- 
doubtedly have been purchased had it been possible to 
have both machines under consideration. 
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Taking Small-Shop Temperatures 


By Joun H. Van DEVENTER 








name that has been dead and buried for ten thousand 


¥ , ba ¥ ’ ry? ° { rs 7 l De -~ ‘ i) | | bl | ! | i | 
SYNOPSIS The small-shop man is not in- \ al Not DecauUs any ne ¢ tiv maiIviduatis Nas 


] 


l rudge against the smal] shop own r, but because each 


terested in abstract theories. But tf an appliance, . 

. 77 ss ! Is stl ’ ye r one of the | » inherited prin 
tool or instrument will help him make more money is instinctively following one of the three inherited prin 
ciples of the preservation of prestige. The Indian is put 


or produce a better product, he wants it. This 
article deals with pyrometers from the small-shop 


users’ viewpoint wil appear Hmposine. The scientist is putting up 


mental bluff—decorating his discovery with a name tha 





will be hard for common people to pronounce and undet 


Why does an Indian decorate himself with feathers stand. The doctor is not bluffing at all—he is jus 


and war paint, a doctor write prescriptions in hog Latin, keeping business in the family, and the worst part o 


and a scientist cover up a new grain of knowledge with a it is that all three of these fellows get away with if 
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VARIOUS TYPES OF PYROMETERS SUITABLE FOR USE IN THE SMALL SHOP 


A—Le Chatelier portable thermocouple pyrometer B F—Brown base-metal thermocouple with bent mounting. G 
Hoskins portable pyrometer C—Bristol portable thermo Le Chatelier rare-metal fire 1d mounted in arch of heating 
couple pyrometer D—Englehard portable bent mounting furnace H—Brown expansion pyrometer mounted in tinning 
for lead pots, ete E—Hoskins base-metal thermocouplé bath J—Bristol gas-expansior recording thermometer 


with indicator and recorder and water-cooled cold end nounted for temperatures luid under pressure 


ting up a physical blutf—decorating his body so that he 


I 


t 


' 
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GH 


who new machine on 


Aves to find a 


1 believe that a man mvents ; 
ippliance and then goes back to the Dark 
name for it is unconsciously handicapping its sale and 

«. The the that the thing 
itself is highly scientific and barrier of 
exclusiveness. O| 


need, the demand for it will in time overcome the handi- 


Hhame COnVeYVs Mpressron 


thus erects a 


course if it is something that people 


cap of the name, which will become familiar; but never- 


theless the handicap exists at first and is an unnecessary 


one, Take, lor example, tachy meters, s leroscopes and 


pvrometers—one of a bashful and retiring disposition 


might hesitate to make the acquaintance of such high 


brows, whereas he would be glad to shake hands with a 


‘speed eave,’ “hardness tester” and “heat cage,” 
This the 


may be measurement of 
temperatures in small shops is not as thoroughly under- 


one reason why 


stood as it should be. It takes time for instruments which 
originate in the laboratory to filter down to the level of 
smnall-shop practicability. But T venture to predict that 
20 years from now the pyrometer will be as familiar and 
well understood a small-shop tool as is the micrometer at 
the present day. 
Twenty years ago a micrometer was seldom found in 
Nowadays you seldom find a small shop 
Progress has made it necessary to work t 


a small shop 
without one, 

close limits of size, and the use of proper size-measuring 
this as a With 
inement of materials which 
the 


instruments followed natural result. 
iter progress has come the ret 


inicrometer measures diameter. 


lor some means to measure temperature as 


OL_p Man Jones, or LANCASTER—AN OPTIMIST 


Old Man Jones, of Lancaster, took a contract for some 
machines, among the parts of which were a number of 
rickel-steel heat-treated Ile handled 


any alloy-steel work in the past, but had a blacksmith 


gears. never had 
who was a crackerjack at hardening springs and cutting 
tools. Jones, being a progressive chap, determined to 
meet and get acquainted with the alloy-steel proposition, 
could for able to 
handle it. After careful machining, the gears were handed 
for heat-treatment. This gentle- 


is he considerable business one 


see 


over to the blacksmith 
man was not as optimistic on the subject as Old Man 
could. The 


heat-treatment spec ified was to heat these gears to 1,550 


elones but said that he would do the best he 
deg., quench, reheat to 1,550, quench, and reheat to 800 
dew., alter which they were To be slowly cooled. 

The first act of the worthy smith was to look up a 
color chart and translate the heat-treatment temperatures 
into colors instead of degrees. Ile found that 1,550 deg. 
I’, represented a medium cherry red, 1.350 a dark red, 
and 800 deg. the 
easy as matching shades of silk in a dry-goods store with- 


lowest. visible red. It was really as 


out the samples ! 


The furnace was a small one, and as a result the job had 


to be divided into several batches which were separately 
heated. When they were finished, the gears all 
much alike except that some had a little more scale than 
They rang the same when tapped with a hammer 


looked 


others. 
and seemed to give the same amount of pull upon a smooth 
file. 

Old Man Jones and his blacksmith tried almost every- 
thing they could think of to test those gears, except biting 
They were sure that they 


a piece out of each of them. 
had a eood job, but the customer's inspector did not 
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seen Willing to take their view of the matter. 


Ile put 
the gears under a strange-looking instrument that was ; 
an atomizer and de 


between a thermometer and 


clared that twenty-three out of thirty-five would not pass 


CTOSS 


the required hardness test. 
“Why don’t you fellows vet a pyrometer and know 
Then 


being a decent sort of chap and seeing that he might as well 


what you are about?” he asked Old Man Jones. 
have asked Jones why he did not keep an ichthyosaurus 
in his backyard, he explained what a simple instrument 
a pyrometer really is. 

“What vou need in your shop is a thermocouple py- 
rometer,” said the inspector, “which is nothing more than 
a couple of wires running from an indicator and joined 
together within the When the joined end of 
the wires is heated, vou look at the indicator and read olf 


hurnace. 


the The thing is really as simple as a 


thermometer and a good deal easier to read 


temperature. 


” 


Various PyrROMETERS AND AN [RISHIMAN 


There are a number of kinds of pyrometers besides those 
made on the thermocouple principle. Some depend on 
the There 
is an accurate type known as the “resistance pyrometer,” 


pressure exerted by a gas inclosed in a tube. 


which is a bit too complex for the average small shop. 
There are radiation and optical pyrometers which look 
like telescopes and are simply pointed at the hot objects. 
They are most suitable for work above 3,000 deg. F., for 
ho part of the apparatus itself is heated. 

shown at // in the illustration is an 
It works on the difference of ex 


The instrument 
“eXpanslon pr rometer.” 
pansion of graphite and iron rods in its stem, and its upper 
working limit is 1,500 deg. F. 1 recall an experience 
with these instruments with Lrishman 
named Pat, who was engaged to run the galvanizing 


one of and an 
department of a large upstate machine shop. The manage 

ment of this plant had decided to have everything up to 
date and so got a pyrometer for Pat, without knowing 
that his education had not gone as far as reading eithe: 
words or numbers. Pat, however, was too foxy an indi 
vidual to give this fact away. 
to have a little fun with him, I asked him one day what 
temperature he was carrying on the galvanizing pot. 


Suspecting it and wishing 


Quick as a flash the answer came back, “Sure you have 
vot spectakils on; you can see it twice as aisy as me!” 
The thermocouple pyrometer, which is the one for the 
small shop, is made in a great variety of styles and in 
two general classes, portable and permanent. The first 
kind, as the name indicates, can be carried about from 
place to place and used to take the temperature of almost 
anything in the shop except a feverish haste. The second 
kind is installed in a lead pot, heating or 
furnace or other place where it is desired to keep a cole 


annealing 


tinual check on temperatures. 


War Constitutes A THERMOCOUPLE PYROMETER 


The parts comprising a base-metal thermocouple py- 
the illustration at A. The 
look and indeed it 


shown in 
arrangement hot 
is about as simple an instrument as could be devised. 


rometer are 


does formidable, 
It consists of a couple of wires of unlike material which 
are twisted and welded together at one end. At the 
other end they are connected through an electric-wire 
circuit with a simple indicating instrument exactly 
similar to a voltmeter, except that it registers degrees 
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When the welded end 


of the couple is heated, an electric current is set up by 


ol temperatures instead of volts. 


which the degree of heat may be measured. Fire ends 


are of two general kinds. One kind is known as the “rare 
metal” thermocouple and is used for the high 
atures between 1.800 and 3,000 dee. F. The other kind 
is known as the “base metal” thermocouple and is made 


material, 


temper- 


of more common and less expensive which, 


however, will not do for continuous service over 2,000 


deg, F, 
The fire ends of thermocouple pyrometers are protected 
by sheaths of various materials, according to the service 


and the degree of heat. Porcelain tubes are used for 


the highest temperatures. In a lead bath an iron sheath 
or seamless-stee] tube is used with a ni kel-plated en 
velope above the surface of the metal to protect against 
vapors. Firebrick tubes are sometimes used for annealing 
furnaces, and graphite or clay tubes are used for meas- 
uring melted-metal temperatures, The protecting tubes 


should project into the furnace or the melted metal at 


least six inches, 


Ar THE OruerR ENbD or TILE WIRES 


Two kinds of instruments are connected to the fire 


ends of either of the foregoing types indicators, which 


ndicate temperature, and recorders, which make a con 
tinuous graphical record similar to that made by a record 


An instrument 
] 


ine pressure gave or ree ording wattimeter. 


f each kind may be attached to the same fire end ane 


will register its temperature simultaneously, one ind 
Again a number of fire 
attached to the same 


suitable switches, so 


cating and the other recording. 


ends in various furnaces may be 
indicator and recorder by means of 
that one fire end at a time can be switched on the in 
strument, thus letting it take care of several furnaces, but 
of course only one at a time. Usually the indicator is 
placed so as to be easily seen by the furnace tender; while 
which is a more delicate and 


the recorder, expensive 


instrument, is mounted in the office or in a_ protecting 
cabinet. 

The average small-shop man can get along without the 
recorder. A 


hought for from $25 to $50. 


ends will cost from $3 to $8 each. 


ood base-metal indicating outfit can be 


Additional base-metal fire 
Rare-metal fire ends are 
Fortunately, for most 


four or five times as expensive 


shop use the base-metal fire end will serve, leaving the 
more expensive kind for the foundry, which can qui kl) 


make up its cost by rapping the patterns a little harder! 


MAKING THE Suop Pyrometer BEUAVE 


Even the ordinary mercury thermometer, on which we 


hase our opinions of the climate, is likely to err. So it 


must not be supposed that a pyrometer, which is subject 
to such a high limit of temperature, will do its work day 
after day without attention. Portable pyrometers which 
are used occasionally do not change very qui kly, but 
those which are subject to constant heat must be looked 
after at regular intervals. 

Nine times out of ten when there is anything the 


matter with a pyrometer, it is in the fire end. It mav be 


due to a faulty connection at the end of the couple where 
to too hot a 


the instrument leads are attached, or 


le because heat ana 


end.’ but it is much more apt to 
vases have affected the “hot end.” 
The prices of base-metal fire ends are so reasonabl 


that the small-shop man can afford to have a halt dozen 
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SLOCK, Keeping one as a re 


of them in 


} 


erence Wit wi 
which are in daily use 


to check up the accuracy of those 
Checking consists simply in connecting the two fire end 
same indicator wit 


the circuit so that 


io the same source of heat and to the 


a double-throw switch on alternate 


readings may be taken on ea fire end with the samy 


indicator. Ot course the readings should lye the Sallie 


but if there is any difference, the correction can be 


1riacie 
Fire ends which are in constant use at a temperature of 
1.500 dee. I. should in thos 


tested 


once a week. and 
which are subject to a constant temperature of over 1,500 
tested 


If out over 20 deg... the fire end 


deg. should be daily if accurate 


readings are 


desired. should ly nl 


nealed from one to five hours at a temperature of 1,472 


cle Lea and then retested, 


Another way of checking up thermocouple pyrometers 


is by the use of what are called “sentinel pyrometers.” 


These are small cylinders approximately YY by %4 
which melt at different temperatures ranging from 400 
to 2,400 deg. F. 


vlass tubes so that they mav be used over and 


Below 932 dee. thev are inclosed 
over again 
The higher-temperature sentinels are set in’ porcelain 
repeatedly, being cau l 
Placing a 


the furnace with the pyrometer, watching 


saucers and are also used 


nunmibe r ¢ 


the saucer when melted, f these in 


when they melt 


and noting the indicator readi nut the same time wll 


vive a very good check on the accuracy of the pyromet 


There are other methods of checking thermocouplh 


pvrometers, one of them be ne by the melting or freezin 


points of metals such as tin, lead, zine, aluminum, salt 


and copper , however, lor thy stmnall shop the sentine!| 


pvrometers are more convenient and likely to wive more 
accurate results. 
TAKING CARE OF THI Coup ENp 
The amount of current flowing is determined by th 


difference in the temperature between the hot end and 
the cold end, which latter is kept at a certain average 
temperature, or else corrections are made for any ditfer 
ences in temperature above or below that for which thy 


cold end is set. There are various ways of taking care 
of the cold end of a thermocouple pyrometer One ol 
these, pra ticed by the Bristol Co., is to make the thermo 


cold end Is 


floor 


couple element long enough so that the 


extended outside of the furnace down near th 
level, where the temperature does not vary a great deal. 
The Hoskins Co. in 


a water-< ooled cold end, and instruments of other concerns 


some cases recommends the use of 


provide a compensator Tor adjusting for differences o 


temperature at the indicator A fairly good way ts to 
Dont have it where a 


Don’t locate it 


bury the cold end under ground. 
draft of cold air is likely to blow on it. 
so that heat from the furnace or melting pot will be abl 
\ little ec thin 


words later on. 


re about these 


to alfect its temperature. 


will save “* 


ClUss 


The small-shop man who uses the same amount of 


telligence with his pvrometer that ly does with his 


micrometer will find it the means of getting uniform heat 


results which will better his product He will not have 


much trouble keeping the appliance in good workng 


shape. He will find it accurate, reliable and long-lived 


unless he does as they tell of one pvrometer purchaser, 


who stuck the indicator in the furnace and tried to vet 


the fire-end sheath off so i could read thy “dom! ct 


} ' 


insite 


thavmometer”’ 





4” 
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Machining Parts of Light V-Motor 


By 





include milling, 
The parts are the 


SY NOPSIS—The 
drilling, reaming and boring. 
cam-qgear housing, cylinder cover and cylinder 
head, The milling fixture for the head holds two 
castings, one for machining the upper, and the 


other the lower surface. 


operations 





On page 14 were shown some of the tools used in ma- 
chining the cylinder of the eight V-motor built by the 
The 


Ferro Machine and Foundry Co., Cleveland, Ohio. 








ROBERT 





MAWSON 


motor itself was shown and described on page 19. This 
article takes up three other parts of this same motor in- 
cluding the cam-gear housing, cylinder cover and cyl- 
inder head. The tools shown for the first mentioned 
piece are for the operations of milling, drilling and 
boring, for the second, milling, drilling and_ boring: 
and for the third, milling, drilling and reaming. A fea- 
ture of the milling fixture for the cylinder head is the 
arrangement by which two castings are held at the 
same time. One of the castings has its upper sur- 
face in position for machining and the other its lower. 
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FIG.9 FIG.7 F16.10 
JIGS AND FIXTURES FOR MACHINING EIGHT V-MOTOR CAM-GEAR HOUSINGS; CYLINDER HEADS AND COVERS 


WITH 


FIGS. 2 AND 2-A 


counterboring housing. 


Operation—LBoring and cam-gear 
This rests on steel pads and is located by two pins which fit 
holes. The then fastened 


and screw Lb holding it 


machined cover is 


clamp A 


into previously 
securely. 


down, equalizing 
Holes Machined—One %-in, drilled and reamed and one 
%-in. drilled and reamed. 
FIGS. 3 AND 3-A 


Operation—Milling parting line surface on cam-gear hous- 
This rests on three fixed pins and two equalizing 


ing, Fig. 1. 
pins. Clamps A hold it in position. 

Surface Machined—Parting line, using 12-in. inserted- 
tooth cutter. Speed, 16 r.p.m.; feed, 0.125 in. per revolution, 
FIGS. 4 AND 4-A 

pad on cam-gear housing The part 


Operation—Milling 
rests on hardened-steel pads and is set between locating pins, 


straps A holding it in position. 
Speed, 50 


mill. 


Operation—Milling pad B, using 5-in. end 
r.p.m.; feed, 0.083 in. per revolution. 
: FIGS. 5 AND 5-A 


Operation—Drilling all small holes in cam-gear housing 
The part rests on machined surface, forced back against pins 


is dropped down and the 


with the cam lever A. The cover 
jie base is located by dowels. 
Holes Machined—Nine j{}-in. and six \4-in., drilled. The 


f;-in. U. 8. F. threads. 


latter are then tapped with 





WORK SHOWN 


IN POSITION 


7-A 
cylinder 
as A 


AND 
sides of 


blocks 


FIGS. 7 
Operation—Milling both 
on hardened-steel 


Fig. 6. 
is held 


head, 


Casting rests and 


securely with open-type straps B. The faces are milled, using 
6-in. gang cutters. Speed, 40 r.p.m.; feed, 0.083 in, 
FIGS. 8 AND 8-A 


Operation—Drilling and reaming valve bushing holes in 


They are located by pins which fit into holes 


evlinder head. 
previously machined and held with a hook bolt operated by 
the knob nut A. 
Holes Machined—Bight, bored and reamed to 1.3125 in. 
FIGS. 9 AND 9-A 


evlinder-head cover, 
The casting 
two 


Operation—Milling outside surface of 
parting line surface being disk-ground. 
against a hardened-steel plate resting in 
Clamps B, tightened down with nuts, hold two 


Fig. 7, 
is placed 
V-surfaces A. 
parts at one setting. 

Surface Machined—Outside pad, using gang cutters 2% 
in diameter, operating at 107 r.p.m.; feed, 0.083 in. 

FIGS. 10 AND 10-A 

Operation—Drilling and reaming, holding down bolt holes 
The casting is located by V-block A, 
The part 


in 


and spark-plug holes. 


forced back with the screw-actuated block B. 


being 
rests on hardened-steel pads. The cover is then dropped down 
and held with the knob screw C. Knurled-head screws D 


hold the casting down. 
Holes Machined—Eight ]}-in, and three }!-in., both drilled, 
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AND GROUND 











DETAILS OF JIGS USED IN MACHINING CYLINDER HEADS AND COVERS FOR 8 V-MOTORS 
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A Single Wire Bending and 
Cutting Fixture 


By WILLIAM SCHNEIDER 


The fixture shown in the accompanying sketch was 
designed to bend and cut off brass wire, An engine lathe 
was used for this job because production Was a Very im- 
portant part of our contract, which called for a specified 
amount to be shipped weekly. 

The cost of making a punch and die for the punch press 
At the same time it would 
not give the needed production, so a simpler and _ less 
expensive device had to be that would give the 
desired production with a boy as the operator. The pieces 
(one being shown in Fig. 1) for which this device was 


was found to be too great. 


made 


TA 
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Section X-Y¥ 


WIRE BENDING AND CUTTING FIXTURE 
designed were bent and cut off at the rate of 40 per 
minute. The operator received the wire wound on hol- 
low wooden disks, which were then placed on a reel at the 
end of lathe, this method making it easy for the operator 
to feed by hand through the guide, or die, J. 

that 
was made 


The fixture was made with a threaded shank A 
The arm F 
long enough to rest on the outer edge of the lathe bed, in 
order to hold it steady while bending and cutting off the 


screwed into the lathe spindle. 


wire, which was done in one revolution of the spindle. 
Length plate B and cutter plate C were keyed to shaft A, 
while arm / was made a free running fit and held close 
to C by the nut and washer at the end. 
The The 
through the die J and held against the face of the plate 
(’ while revolving distance M, Fig. 2. Then the bending 
block D, which is held to the face of plate C’ and the 
thickness of the wire from the face of die J, bends the 
After the bending block passes the die, the wire is 
again run through and held against the face of plate B 
while revolving distance .V, 2. The cutting block 


EF now passes the die J and cuts off the wire, completing 


device operates as follows: wire 1s 


end, 
Fig. 


the operations. 
The few val di ions are sl i 
1e Tew general Gimensions are shown to give an idea 
Fig. 


as to the size of this device. 3 shows another view 


of the fixture. 


run 
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It was found by trying different speeds that 35 to 45 
r.p.m. gave the best results, both for ease of feeding and 
for bending the wire. This fixture can also be used for 
cutting off straight wire to any length within the distance 
from the face of the die to the machine head, by removing 
the bending block D and the plate B, then fastening the 
stop the desired distance from the face of the die J. 


* 


Doing a Screw-Machine Job on 
a Plain Lathe 


By E. A. THANTON 


Not long ago a certain company wanted 5,000 pieces 
of cold-rolled steel 54 in. in diameter by 14 in, in length, 
with turned down to two different diameters 
and lengths; that is, the extreme end had to be turned 
to ;';-in. diameter and 14 in. back, and from this shoulder 
it had to be turned % in. in diameter + in. farther 
back to a shoulder. 

The contract was given to the Verdin, Kappes & Ver- 
din Co., Cincinnati, Ohio. 
available in the shop, so a plain lathe was rigged up to 
do the work, as shown in the accompanying view. A 
box tool A was made and clamped to the tool block. The 
two cutters needed were held by means of the clamps B 
and ©. The guide for the end of the rod is not a round 


one end 


There was no screw machine 


bushing, as usual, but is square and serves to take off 
the slight burr made by the first cutter on the outside 








LATHE RIGGED UP FOR A SCREW-MACHINE JOB 


diameter of the shoulder. The tailstock and spindle @C 
are locked solid and serve as a back stop against which 
the box tool is run when inserting the work, The rod 
is then inserted in the jaws of the universal chuck, and 
the outer end is butted against the side of the box tool. 
The chuck jaws are then tightened, giving the rod the 
correct setting. The carriage is fed to the left until 
it butts against stop D, which is set to give the cor- 
rect shoulder length for the cutters to turn. 

The work can be handled very rapidly in this manner, 
An 


average of about 60 per hour is made by the boy on 


and on a trial run 80 pieces were turned in an hour. 


the job, which gives a comfortable margin. 


os 


3 


Grinding on the Side of a Wheel Is Objectionable, and to 
overcome this practice the side of the wheel should be painted 
and the pores filled in, which will eliminate the possibility of 


grinding on the side 
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By CHarues Prez 





SYNOPSIS—I n these personal reminiscences Mr. 
Piez tells of the struggles, early failures and final 
great successes of one of the most commanding fiq- 
ures in American invention and engineering, and 
shows us the genial, charming personality of one 
who did much to shape our present-day industrial 
ideals. This first part deals with the developme nt 
of the conveying and coal-storage business and 
covers a pe riod of Mr. Doda ’s life down to about 
1900. 





Twenty-five years of business association, 25 years of 
intimate personal relationship, were brought to a close 
by the untimely death of James Mapes Dodge on Dee. t, 
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Personal Reminiscences of James 
Mapes Dodge--] 


amples set by our notable inventors may have wider publi 
application and deeper public influence than the much 
heralded attainments of statesmen or the widely recorded 
works of our men of letters. 

It is in the hope that these reminiscences of a man who 
will occupy an important place in the mechanical inven- 
tors’ Hall of Fame will prove of profit to the workers in 
the mechanical arts that they are offered in these columns 

In the spring of 1889 an advertisement apyeared on the 
bulletin board of the School of Mines, Columbia College. 
for two engineering draftsmen, signed by the Link-Belt 
Engineering Co., of Philadelphia. My application in re- 
sponse to this advertisement was accepted. and I became a 
member of the Link-Belt organization immediately there- 
after. The vice-president and chief engineer of that or- 








1915, and these notes are penned while grief is still poign 
ant, while the sense of loss sustained is still acute. Mem- 
ry has been active in recasting the story of our associa- 





tion, in reviewing the development of a great art, in pay- 
ing tribute to the genius to whom that development was 
largely due. For he was a genius, one to whom the accom- 
plishment of today was but an augury of the possibility of 
tomorrow; a ceaselessly active, dynamic man eternal) 
in quest of progress, yet an easily approachable and thor- 
oughly human man, with deep affections, tender consider- 
ateness and an inexhaustible and never failing sense of 
humor. 

Mechanical accomplishment, even though its influence 
reaches into every home, rarely receives wide public men 
tion. The fact that it has been a source of pecuniary profit 
seems all sufficient in the way of reward. And yet the les- 
sons to be learned from mechanical progress and the ex- 


*President, Link-Belt Co 

















FIG. 1. ORIGINAL DODGE COAL-STORAGE PLANT OF THE READING RY. AT PORT RICHMOND, 
PHILADELPHIA, PENN.—THE BEGINNING OF A BIG BUSINESS 


vanization was James Mapes Dodge. He had been con 
nected with William Dana Ewart, the inventor of link 
ly lting, for some vears, had assisted mo in the design ol 


the detachable chains and their attachments, and more 


than anv other man had begun tlhe application of chain 


} 


to purposes of conveying and elevating material. 

This ye riod was followed by several ears spent as sup- 
erintendent of the malleable-iron foundry at which the 
chains were made, from which position he resigned to con- 
duct some experiments on steel castings in Philadelphia. 
Upon the con lusion of these experiments, he became as- 
sociated with Edward H. Burr, who then had the Pennsyl- 
vania agency for the Ewart Manufacturing Co. Under 
the firm name of Burr & Dodge, the application of chain 
te conveyors and elevators was pushed with such zeal that 


but for the kindly financial aid of Mr. Burr’s father, a 


rect iver would have ended t] eC parte rs efforts in the new 


field. The losses sustained grew out of inexperience, out 
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Mr. 


vented a new chain known as the Dodge chain, a unique 


of the optimism of the enthusiast. Dodge had in- 
and cdistinet mi prove ment on the old cable chain, and he 
felt he had practically found in it a solution of all con- 
veyor problems. Joseph Cavanagh was in those days the 
only salesman of the firm, and when Joe came back from 
the anthracite region with his first order for a Dodge chaim 
convevor, the firm members came near meeting him with 
it brass band. If they him and had known 
what the future held in store for them, they 
had the band play a dirge, for that order was but the first 


had so met 
would have 


of the series that almost put the firm out of business. The 
experience was an expensive but nevertheless a very profit- 
for it that 
met the future problems: and experiments were there- 
after conducted at home instead of in the plants of custo- 


able one, was a much chastened enthusiasm 


mers, 

13\ ISSS Burr, Dodge and the New York ollice ol the 
lLink-Belt Machinery Co. had prospered to such an extent 
that a consolidation of the two interests was proposed by 
Mr. Dodge, and finally effected. The Link-Belt Engineer- 
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the domestic demand being active in the fall and winter 
Lut verv light the rest of the vear. To equalize production 
and to take care of the wide market fluctuations, a consid- 
erable portion of the anthracite output must be stored be- 
tween the mine and the market. Storage of anthracite, 
when Mr. Dodge entered the field, consisted largely of 
dumping the cars on trestles and reloading with wheel- 
harrows. The cost averaged fully 40c. for the round trip, 
without taking into account the loss through degradation, 
which in this method of handling averaged fully 20c. more. 

Mr. Dodge conceived the idea of piling the coal in coni- 
cal piles and performing both the operation of stocking out 
and reloading mechanically. His ideas on this subject 
struck his associates as so bold and radical that thev were 
unwilling to jeopardize the financial integrity of the con- 
vevor business by this bold flight into fields untrodden. 
But nothing daunted, he proposed that they put up some 
money for an independent company and permit this com- 
pany to install the storage systems. In those days, like 
most inventors, Mr. Dodge was considerably longer on 
ideas than he was on cash, and he was therefore under the 











FIG. 2. IMPROVED MAST-AND-BOOM PLANT OF 
ing Co., of Philadelphia, grew out of this consolidation, 
and this company became the exclusive agent of the Ewart 
Manufacturing Co. for the Atlantic Coast States, the Link- 
Belt Machinery Co., 


for the rest of the country. 


organized in Chicago in 1880, retain- 
While Mr. 


Ewart was president of both the Link-Belt companies, 


ing the agenc\ 
Mr. Dodge was the executive as well as the engineering 
head of the eastern company. Under his leadership there 
began an era of invention and development that in the 
little short ol 120 
patents were taken out for him by the firm of Howson & 


retrospect: appears marvelous. Over 
Hlowson alone, and these patents cover only his later pe- 


His 


later period, beginning in 1884, pertained largely to con- 


riod of inventive activity. inventions during this 
veving problems and to transmission chains. 
Several vears before | joined the organization he had 


conceived the idea of storing and reloading anthracite 


coal by mechanical means. In the preparation of an- 
thracite for the market all sizes, from the largest do- 
mestic size to the smallest steam size. are produced. The 


demand for these sizes varies very materially, the steam 


sizes being in fairly uniform demand the vear through, 





THE 


as 





N. J. 


PENNSYLVANIA R.R. AT SOUTH AMBOY, 
constant necessity of inducing his moneved associates to 
the funds. both 


and himself he was a magnetic and convincing talker and 


furnish Fortunately for his associates 
finally won a rather reluctant consent to his proposition. 
Ten thousand dollars was put up in cash, and a company 
known as the Dodge Convevor Co. was organized. It 
contracted to store and handle a certain vearly tonnage 
for the Philadelphia & Reading Ry. at Port Richmond. 
In spite of limited means, inexperience and the crudest of 
crude machinery, his ideas proved sound and the contract 
financially remunerative. A second contract was there- 
upon secured from the Pennsylvania R.R. at South Am- 
bov, in which an actual sale of the machinery was made 
to the railroad company. The soundness of the idea met 
with such prompt acceptance that further contracts for 
two plants were secured from the Delaware & Iludson 
company. 

One of these covered a storage plant of 150,000. tons’ 
capacity, to be located on a narrow island in the Hudson 


Riter at Rondout, N. Y. 


been developed at that time is illustrated in Figs. 1 and 2, 


The system of storing as it had 


and consisted of a mast and hoom which carried the stock- 
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The mast had to be 
securely anchored to guy ropes, which of necessity had to 
lead away from the coal pile. At Rondout Mr. Dodge 
almost met his Waterloo, for after the company had been 
awarded the contract he found the island just wide enough 
to hold the coal piles, and to use his own expressive phrase, 


ing-out conveyor head machinery. 


“There wasn’t a darn thing to anchor the guy ropes to 
except the swift current of the Hudson River.” 

But the difficulty was met in a very ingenious fashion, 
for right on the spot he developed the idea of spanning 
the piles with light hinged trusses and securing them 
This 


put the guy ropes lengthwise of the island, where there 


against side wind pressure by anchor and guy ropes. 
was plenty of terra firma for anchorage. The change, 
while adding considerabl\ to the cost, added materially 
to the effectiveness of the storage system, for it afforded 


him the opportunity for the invention of the ribbon-bot- 
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oung that few standards had been developed and a broad 
field for invention lay open before us. The shops worked 
in a happy though leisurely fashion, but the margins of 
profits were large and there was no immediate incentive 
In 


when the plant at Nicetown, Philadelphia, was built, Louis 
Wright was appointed superintendent. 


lor systematized intensification of production, 18s 
Ile was a capable 
man who had served several vears of apprenticeship unde1 
Frederick W. Taylor, who was then at the Midvale Steel 
Works. Mr. Wright gradually 


blance of orderly 


brought about some sem- 
procedure in the manufacturing de- 
partments, though it was done only after a lot of argu- 
Mr. 


Hodge worked on impulse and looked upon any systematic 


ment and after the exercise of some pressure. For 
procedure that harnessed or directed impulse as an un- 
and initiative. When 


Louis Wright argued that the execution of a customer’s 


necessary unwise restriction of 











FIG. 3. SHEAR-TRUSS CONSTRUCTION INVENTED 


SUSQUEHANNA COAL CO.'S P 


tom conveyor, which aided so materially in reducing the 
breakage of coal. 

Compare the two cuts, and the tremendous step ahead 
attained by the invention of the shear-truss construction 
will be apparent at a glance. 

The unsuitability of Hudson River water to serve as 
an anchorage for the mast and boom construction had 
developed the idea that was needed to round out and per- 
fect the system. 
ing anthracite coal in large quantities and has remained 

See Fig. 3. 

Mr. Dodge’s invention was absolutely generic, 
was entitled to the broadest kind of patent protection ; 
but a poorly drawn set of claims opened the doors to a 
The patent office, recog- 


It became the recognized method of stor- 


sO. 
and he 


competitor, who sold one plant. 
nizing the merits of Mr. Dodge’s invention, granted his 
application for a re-issue, and the amended process claim 
was so carefully and yet so simply drawn that we were 
never again subjected to infringement. 

Those days in the late eighties and the early nineties 
The conveving art was 


=) 


were active, interesting days. 








LANT 








THE EXPERIENCE 


RONDOUT 
AT OLD BRIDGE, N. J 


AS A RESULT OF 


order should take precedence over the carrying on of an 
‘xperiment, Mr, Dodge very reluctantly assented ; but when 
Louis Wright argued for a further extension of system and 
Mr. Dodge said: 


that you have been here, the only decision of any import- 


records, “Louie, in the several years 


ance that you unearthed out of this mass of records was 
hat when you wanted to paint a fence it was cheaper to 
th lumber. I 


use dressed lumber than roug could have 


His contempt for rec- 
15 
vears later he became recognized as the most ardent advo- 


guessed that if vou had asked me.” 


} 


ords in those days is particularly interesting because 


cate of the Taylor system. 
His attitude toward colleg: 


Though a college man himself, his quick mind 


men underwent a similar 
change. 
grasped mechanical and mathematical facts without the 
necessity of demonstration. He looked upon many of the 
mathematical propositions as self-evident and rebelled at 
The whole 


college curriculum struck him as a perhaps necessary 


the idea of being compe lled to prove axioms. 


program for dullards but as unnecessarily restrictive to 
the student of wide mental grasp and quick perception. 
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FIG. 4. CIRCULAR STORAGE BUILDINGS OF 


that his work in the shop 


tremendously greater help to 


In his own experrence he felt 
lysvel 


work at 


heen of him than his 


college, and he was apt to minimize in those 


technical training 


Value ol 


delivered in 1903, while president of 


early davs the practical value ol 
Yet in his 


Training,” 


annual address on the “Money 
Technical 
he states, 
better 


than 


the Sor et of Me han al Kneineers, “The prog- 


ress of the world, however, calls for a and more 


can ever 
and the 
developed as the result 


speedy means of producing trained men 


he developed bv the methods of self-instruction,” 


chart accompanying the address 


of exhaustive analysis—shows the high esteem to which 


the graduates of technical schools had risen. 


Qur work had gradually taken on an engineering as 


well as a mechanical aspect, and the rapidly expanding 


engineering department gave him an excellent opportunity 
to compare the technically trained with the self-trained 
Ile realized upon investigation that while some tech- 

trained absolutely lacking in mechan- 


and while wholly lacking 


mien, 


nically men were 


ical instinets, ‘haps were 


more pel 


THE LEHIGH VALLEY PLANT 


In commercial sense, vet on the whole the percentage of 


capable and successful men developed out of our collegiat 


( mplovees largely exceeded those developed out of the self- 


trained class, 


\ Unieave Ber Very Simeite ENGINEERING INVENTION 


During 1893 and the succeeding vears our busines: 


gradually declined in volume as a result of the general 


depression following the Baring failure, and we were com- 
pelled in order to keep the plant going to take on several 
large contracts that were more hazardous than they wer 
The most conspicuous of these contracts 
was that taken from the Lehigh Valley Coal Co. for its 
coal dock at West Superior. We were called in at the ver) 
last minute and given an opportunity to bid. The problem 
50.000 tons of 


remunerative. 


stove and 
LO.O00 


submitted consisted in storing 
50,000 tons of nut anthracite coal under cover and 
ions of bituminous coal in the open, the coal to be taken 
from into cars. ‘The 


Valles had practically decided to adopt a plan 


from vessels and delivered 


Lehigh 


storage 





FIG. 5. CIRCULAR ANCHOR B 


AND TO WHICH 


THE OUTER WALL IS SECURED 
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consisting of wooden sheds into which the coal was [0 be 
Mr. Dodge, 


der the stress of this seemingly insurmountable competi- 


distributed by means of a cable railway. un- 
tion, developed his covered storage system, convinced the 
Lehigh Valley of its value and secured the contract for 
upward of $260,000, in spite of the fact that the plan 


The plant brought with it a train 


] 
I] 


was wholly untried. 


of which 


of engineering and mechanical problems, a 
were successfully met, but the particular idea which made 
it possible to secure the contract was a unique but very 
simple engineering invention. 

The plan submitted by Mr. Dodge included the use of 
in diameter, 90 ft. high, 


Now 


the pressure exerted by anthracite coal is about one-third 


two circular buildings, 246 ft. 
with vertical retaining walls 17 ft. high (see Fig. 4). 
of water pressure when the coal is level with the top of 
fully 


is surcharged, ana 


the wall, and one-half of water when the 


pressure 


to take 


care of this pressure loomed up as one involving prohibitive 


the structure 


hecessar\ 


wall 


expense. l[magine a boiler 246 ft. in diameter with a 
pressure of 510 Ib. per sq.ft., and vou will get some idea 


But Mr. Dodge de- 


wall, and while it seems 


of the structural problem involved. 
cided to make the coal sustain the 
paradoxical to say that the material that causes the pres- 
sure can be made to sustain that pressure, vet that is ex- 
The illustration, 
section of the muilding ' 


actly what his scheme contemplated. 
hig. 5, 


the use ol 


shows a and illustrates 


the anchor band which solved the problem in 


The band is Cire ulat 


very simple and economic fashion. 
and is suspended about 50 ft. inside of the retaining walls 
In the operation of stocking out coal a section of the 
hand is covered before any pressure is exerted by the coal 
wgainst the corresponding section of the wall, and the 
necessary anchorage to the band is readily secured by 
light rods. 

The retaining walls were constructed of S-in. 
No. 10 corrugated metal, the 


3 ft. wide, but this simple and 


[-ly als 


anchor band of .-in 


ania i‘ 


stee| cheap construction 


has stood up without flinching for 20 vears. 


(To ve contt 


Lubrication and Wearing of 


Tooth Wheels 
By Iluco 


hRntEDMANN 


} ] | ° 17 


The question was recently raised whether it wo 


; 


feasible TO use an oil lilin lubrication such as proves to 


he the best expedient for journal bearings to protect 


tooth wheels against wearing. In order to ascertain tl 


value of this suggestion, we start with the consideratio 
of a few physical properties. 
It is a well-known fact that two pleces Ol perfectly 


straight plate glass, one laid wpon the other, can hardly 
he separated in the direction A, Fig. 1. There exists be 
tween such polished surfaces a special mechanical attrac- 
In the direction J, 

This 


ana important. 


tion called adhesion. however, Fi 


2 difference 


2, the pieces may be easily separated. 
of conditions is very remarkable 
TO GEARS 


PROBLEM OF ADITESION APPLIED 


It is useful in considering the problem of tooth-wheel 


lubrication to remember how the physicists explain the 
ui | 


phenomena of adhesion. They suppose that every sub 


stance has the property of attracting other substances, 
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The 


the 


influence ol tig 


the 


masses reaches ir (tor mstane 


attraction ol earth controls the motion of th 


moon), whereas the inthuence of thos 


that 


smallest particles 


build up material is etfective only” within 


every 


ten-thousandths of an inch. Between two 


| 
lies it cannot be 


the range © 


separate ln observed therefore unless a 


high polish and perfect straightness of their surfaces per 


mit bringing them very close together. This fact. ex- 
plains the strong attraction in direction A. Fig. 1, 

Now as to conditions in Fie. 2 The influence of 
every particle is radiated in al irections of the space 
but not all these forces may cause a isible effect. Look 
Ing at the simplified section, Fie. 5. we understand that 
the particle 1 in the bod) | is chiefly attracted by the 
particle 2 situated just opposite the body B. Particles 
Sand ¢ will likewise attract particle A and trv to move 
it to then side, hut these force will annul each other. 
If then an exterior influence acts in the direction (, it 


The equilibrium is dis 


is added to the influence of 4. 


turbed, and the body A will move to the right hand. Ad 
hesion has no practical influence in this case, and the 
frictionless condition of the bases makes sliding very 
Cusy. 

Practically the same results are obtained if a thir 


This 
solid sturtaces to au 
on 


and the 


film of liquid is between the two bodies. film ha 


the additional effect of equall ie the 
not mm rfectly smooth. 


They nr 


certain extent, even tl 


thr liquid is able to fill minute irregularities, 
adhesion may act trom one solid to the hquid and through 
this to the 


more effective and sliding easier, 


second solid. Adhesion DOCCOPLES herefore 


This is the common 


influence of lubrication. 


Capittary Action or O1n Discussep 


Still another phenomenon has to be considered in. th 


case of a liquid film—the capillarity. Capillarity may 
he observed host whe 1 lai Tube of harrow uve is 
Inserted with one end in colored water. The liquid will 
be seen ascending in the tube far above the outer coil 
avainst the influence of gravity, Fig. 1. This phenome 
non is another result of adhesion between solids and lig 
uids. The same sucking form as in the glass tube is 
effective between two straight plates that are approaches 
verv closely without touching each other This force hin 
ders the lubricant from running out of the yap. more than 
that, this force acts so that the otl can hardly by SCP lee ed 


CoOLnSse 


out from its location by outside pressure. As a 


quence the upper plate, Fig. 5, does practically float on 
the liquid film. 
If we imagine thes plates and the film rolled up to 
evlindrical shape, we get exactly the conditions of a 
journal bearing with oil-film lubrication, Fig. 6. The 


sliding on the bearing sur- 


constantly 


journal is actuall 


the oil 


rotating 


ace, and film is maintained by the 


capillarity ol the nunute gap between bearing and journal, 


Experience proves thar it Is ot destroved even at the 


hearing, 


hottom of the 


After 


] 
proceca 


havine made clear these conditions we may 


whether they can be imitated with tooth 


teeth 


to study 


vears, The alwavs each other alone one 


press 


line of contact only, Fig. 7, and in moving, this lin 
ix continuously shifted from one place to another. 1 
we assume, just for the purpose of makine the matter 


drawing. that tooth 2 is restine 


tooth J will move from the full- 


clear with a stationary 
the relative position of 


J 
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to ihe dotted-line position, Fig. 8. There is no sliding, 
theoretically, but a kind of rotating around a movable 
center. By this motion the gap is opened at one place 
and closed at another. The lines that were just touching 
each other are separated by force in the next moment, an 
action perfectly comparable to the one shown in Fig. 1. 
This motion acts against adhesion; it does not offer a 
continuous gap, and it destroys the oil film. In the ae- 
tion of tooth gears, as this motion cannot be changed, it 
becomes evident that their principle is strictly contrary 
to the conditions for oil-film lubrication. There is no 
chance therefore to reduce the recessing of spur gears 
by this form of lubrication. For worm gears the case 
is quite different. The motion of the worm is to a great 


MACHINIST Vol. 44, No. 3 
cated character, if compared with the plain rollers, Fig. 9. 
As a matter of fact there must always be some sliding. 
In order to reduce this influence as far as possible, the 
outline of the teeth should always approach the theoretical 
shape as exactly as possible. The importance of clean, 
exact cutting and of the maintenance of the correct dis- 
tance becomes therefore evident. 

In the last place, lubrication may be of value. It re- 
duces the friction of that amount of sliding which can- 
not be entirely avoided. As the action of capillarity and 
the establishing of an oil film cannot be depended upon, 
and in addition to that the centrifugal force tries to 
throw off the lubricant, it is necessary to use rather a 
thick grease which clings to the material by its tough- 
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MECHANICAL CONSIDERATIONS IN THE LUBRICATION AND WEARING OF TOOTH WHEELS 


extent a sliding along the teeth. Worm gears may there- 
lore be efliciently protected by an oil film. 

In order to keep the wearing of tooth gears within 
safe limits, other expedients have therefore to be chosen. 
They are generally known but not always fully appreci- 
ated, and it may be instructive to discuss connection 
with the preceding considerations. 

As stated above, the motion of the teeth relative to 
each other is essentially a rolling. We consider there- 
lore first the process of plain, ideal rolling. As shown 
in Fig. 9, two rolls moving in opposite direction with the 
same speed do not slide at all upon each other. Conse- 
quently there is no friction and no wearing. When, how- 
ever, the rolls are exposed to considerable pressure from 
both sides, the material will be flattened I) elastic de- 
formation; and instead of the original line of contact, 
there will be a temporary face of contact of the width b, 
Fig. 10. The destruction of the true circular shape 
changes the original frictionless rolling into a more com- 
plicated motion, and a partial sliding of the fibers, in 
addition to the high local stress -by pressure, causes 
wearing. 

The same consideration may be immediately applied 
to tooth gears. It teaches us first that the load must 
be kept within certain limits, proportionate to the size 
of the teeth; secondly that these limits depend also upon 
the kind and quality of the material. In most cases where 
tooth wheels are worn out, it is caused by a load that 
exceeds the capacity of the size of the wheels and the 
elastic properties of the material. Moreover it has to 
be considered that the motion of the teeth is of a compli- 


ness and envelops it everywhere. Under unfavorable con- 
nha 


a 


ditions it is advisable to inclose the whole gearing 
tight sheet-metal case and to fill this with grease. 


Effect of Lubricant on Taps 


C. T. Brunson, of the Wabash R.R., reported to the 
American Railway Tool Foremen’s Association that he 
found a great deal of trouble in stripping threads in 
boiler shops to be due to the character of the lubricant 
used on the tap. The majority of machines on the floor 
have one oil can, and the oil in that can is used to oil 
the motor, to wash the men’s hands, on a tap, or reamer, 
or on whatever comes along. Whenever instructions are 
given the men on the floor to use the proper lubricant 
for tapping, there will be eliminated a great deal of 
trouble in stripping threads. Mr. Brunson further stated : 

“T have had men on turret lathes tell me that the only 
thing with which they can tap on their machines is white 
lead and a composition of soapy water. I have had to 
show them that they are wrong, that there are lubricants 
that beat that all hollow. In fact there was one man who 
was very positive. He had been running a turret lathe 
for a number of years and was sure that he knew all 
there was to know about the matter. He knew so much 
about it that he would not try the oil until I took the 
drill press and did a better job of tapping <n the drill 
press than be could do on the turret lathe. Then he began 
to pay attention. But that is where a good deal of our 
trouble comes in the way of stripping threads in tapping, 
because of the use of the wrong lubricant.” 


Sd? Teall 


we. 


ri 
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By Eran 








SV NOPSIS 
from a solid har, drilled oul, and then rifled in a 
The rifle 


made from sheel metal, and the 


Ordinarily a rifle barrel is made 


Spec wal mach ine a harrels described in 
this article are 
rifling is produced in a punch press by a unique 
method. Besides the rifle 


several other interesting shop processes are shown 


making of lhe harrel, 


and described. 





The making of a rifle barrel from sheet metal sounds 


unusual enough to attract attention, vet the process is not 


~O complicated as one might Imagine, though it shows 


considerable ingenuity. The type of rifle on which these 
harrels are used is sl in Fig. 1, where vi ft 
barrels are used is shown 1n inv. 1, where views of two 


of the models are given. The upper one is of the Boy 
Scout model, with bayonet, long fore-end and shoulder 
The lower one is the regular target or lig 
With the exception of the 


and a few rivets, these rifles are made entirely of sheet 


strap. lit sport 
Stor ks. hore- nds 


ing model. 
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Making 22-Caliber Sheet-Steel 
Rifle Barrels 


VIALL 


(ie, Th S Process Is followed hor thy other sizes of tniv 


used. A strip bent into U-shape and a finished tube are 
Band ¢ 


tubes are left 


shown at 

The 
is twisted so that 
rifling. This 
Fig. 3. The tube to he 


with on 


outer straight, but the inner on 


the edges conform to the spiral of thy 


work is done in the machine shown 


twisted is placed between centers. 


to support it at A. The centers use 


steadyrest 


are merely sockets to receive the ends of the tube and 


have a projection in them that engages the slit. Wit 

the tube resting in the socket centers, the operator pul 

on lever Bo The lever not oi presses the drivin 

projections of the sockets into the slits, but forces the 
headstock center inward. This action causes ao clutch 
to engage, and the spindle automatically turns backward 
just the right amount to g required twist to. the 
tube, as a stop throws out the clutch at the rivhit pom 
\s soon as the clut - thrown out and the twisted tube 
cmoved, the weighted strap C pulls the spn dle forward 


anothe 


to starting position ready for 1 mnsertion ol 




















FIG. 1. TWO MODELS OF 22-CALIBER 


regular 22-caliber 


Ilamilton 


metal. They are made to use the 
cartridges, and are manufactured by the C. J. 
& Son Manufacturing Co... Plyniouth, Mich. 

As it is the most Process, the 
the barrels will be 


of three tubes tel scoped into each other, soldered solidly 


interesting making of 


deseribed first. These barrels consist 
together and pressed into another tube whicly forms the 
the thes 
parts are all made of sheet metal. 


outer part of barrel. As previously stated, 


In making the inner 


tube, or lining, through which the bullet passes, the s 





metal is cut into strips of the correct length and width, 
then bent 
The next step is to form these preces into 


which lengthwise into U-shape in an 


ordinary die. 


are 


tubes, which is done in a kneading machine, as show 


in Fig. 2. In starting, the work is placed as shown at A, 
with a mandrel in the channel. 
enough so that the 


The machine is then started, and the 


The work is of course 


pushed in far metal is entirely 
hetween the jaws. 
jaws rock up and down, kneading the piece into a tube 
with the edges butted closely together in a way that could 


not be obtained in a punch press with an ordinary closing 





RIFLES WITH SHEET-STEEL BARRELS 


tube. The spiral lines on the tube J) show how it has 
heen twisted. The gears at # are for the purpose of 
obtarming the needed twist wit! the amount of pulley 
travel available. 

The rifling is put into the inner tube not by cutting 


kneading 


out grooves nb it as Usui nit ) Pesstl Or 

the brass Tube dow] ( Cl ls il } eirel iif which 

the mandrel is forced out, leaving the interior of the 
he same sl } | ; 

tube of the same shape as eC tandrel, | | shows a 


twisted tube at A. a finished rifled tube at B and a 


mandrel at (. This mandrel is 1724 in. overall, without 

the handle. The spiral flat sides, 12 in number, are 

i 5 in. i leneth, measured parallel to the eenter line 

and not on the spiral. The amount of spiral twist is 

one turn in 13.71 in. The short round part on the 
] Measured with a 


end is 0.208 in. in diameter. microme- 


flats are 0.217 in. 
lis tha liameter there 
Is that much in diameter there, 


mT 
This 


othe i. 


eter at the outer end, the opposing 
apart: that is, the mandre 
At the the handle it 
shows the 


The 


end next measures 0.245 in. 


amount oy Taper Trom one end tw the 


making of the mandrel was a difficult job, and was 
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described in American Machinist, page 429, Vol. 31, 
though the actual manner of working with it is here de- 
cribed for the first time. 

In using the mandrel, a twisted tube is run 
it, and it is then laid in the special kneading jaws in 


on over 





MACHINIST 


Vol. 44, No. 3 


The hammers used in these rifles are blanked out in a 
punch press and the pin hole pierced. The thumb-hold 
- ft . ‘ ° . y: 6 . . 
is then profiled off, as shown in Fig. 7. Here the master 
form is shown at A and the hammer to be milled, at B. 
The hammer is located in the special vise Jaws by means 























BARREL-HANDLING 
tube 


2 TO 4. 


used as 


FIGS 

Fig. 2—Kneading machine closer. Fig 
a punch press, at A, Fig. 5. It will be seen that there 
are four jaws in this device, and the tendency of them 
all is to work or knead the metal inward as the press 
ram descends. About 20 strokes are required to flow the 
metal closely around the mandrel to form the rifling. 
After the tube has 
thoroughly pressed around the 
from 


been 


mandrel, it is removed 


the jaws and placed in the 


device shown in Fig. 6. Here 
the tube rests on a fork at 
A, with handle below. A rod 


B is run through a guide at 
C with the lower end resting 
on the end of the mandrel, As 
the foot treadle )) is pressed 
down the rod forces the man- 
drel out of the tube. 
quence of operations shows the 


This se- 


necessity for the taper for the 
without the 
taper would be extremely dif- 
ficult to With the 
rifled tube as a basis, the outer 


mandrel, which 


remove, 


tubes are pressed on, the ends 
of the inner tube are plugged 
and all are dip soldered. After 
this, one end is chambered for 
the cartridge and the muzzle 
ry 

Che 


‘ther operations on the barrels 


end machined off smooth. 


are of minor importance and 
will not be described. 


FIG. 4 
MACHINES AND MANDREL USED FOR TWISTING 


=. 3—Twisting the inner tubes for the barrels. 
and a rifled tube, with the mandrel used 








FIGS. 5 TO 7. 


Fig. 5—Press jaws used to knead the tube to the mandrel. 
forcing out the mandrel. Fig. 7—Profiling the thumb-hold on a hammer 








Fig. 4—A twisted 
of the pin hole, which fits over a pin set into one of the 
jaws, and by a number of other pins among which it 
fits. 

The cross-hatching on the thumb-hold of the hammer 
is knurled on in a special machine, shown in Fig. 8. The 











FIG. 7 FIG. 6 


TWO BARREL KINKS AND A PROFILING JOB 
Fig. 6—Special press for 














down into the table, and the bent guard is easily removed. 
One of the guards is shown at //. 
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hammers are placed one at a time in a sort of revolving 
turret, as shown at A, B and C. As the turret slowly 
revolves, the hammers are carried past the two knurls 
at D, and the cross-hatching is automatically done. As 
« hammer is carried on around, the operator removes 
it and places another in its place, so that the work is 
continuous. A turret for another size of hammer is shown 
at FE. It can easily be put on in place of the other. 
The trigger guards used on some of the rifle models 
are first cut to length with the ends rounded and the 
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sight notch and the hole are first cut by punches # and F, 


i 


the punchings being shown at G and //. Punchings like 
those shown at J are then made by punch J. This leaves 
the part of the sight that is to be bent cut out on three 
sides. The punch A’ partly completes the bend, and the 
last punch, in which ZL is the pilot and M a knocko 


pin, finishes it and blanks out the rema hing part ol thr 
sight 

Another die, shown in Fig. 12. is used for making th 
parts at A. The piercing, blanking and forming are a 





- FIG 10 


FIG.1I 


FIGS. 8 TO 11. HANDY TOOLS FOR SMALL PARTS OF RIFLES 


Fig. 8—Thumb-hold cross-hatching machine. Fig. 9—Trigger guard forming fixture. Fig. 10—Bending the end loops 


Fig. 11—Die for making 


screw holes pierced, They are then bent to shape in the 
device shown in Figs. 9 and 10. In Fig. 9 the piece to 
be bent is shown at A. By pressing down on a foot 
treadle the slide B moves forward and the first bend is 
made. This movement also brings up two plugs C and D 
from below. These two plugs are shown elevated in 
Fig. 10, and it is around them that the two end loops 
are bent. To bend the ends, the operator pulls on the 


’ 


lever E, which causes the two rollers FP and G@ to rotate 


around the plugs, bending the ends of the guard as 


they travel. As the hand lever is returned to start 


position and the foot treadle released, the two plugs drop 


Rear sights are made from strip stock in the die shown 
in Fig. 11. A strip of the scrap is shown at A, and one 


of the sights at B. Other similar ones are shown in the 


} 
} 


foreground. <A row of pierced holes will be noted in the 


strip of scrap. These holes are for stopping and piloting 


purposes, and are made by the punch C, the pilot being 
indicated at D. In feeding the strip through the die the 





i rear sight complete ‘ 


done in this die. It will be seen from the pieces that 


the holes are hot only pierced, hut also shouldered. The 
final cutting off and form he are done by the two punches 
Band ( as the stock feeds out through the cuides ol 


the die at dD. 
\ Novet Use ror A Dritting MACHINE 


A drilling machine laid on its side for doing som 
special work is shown in Fig. 15. While this is practical 


ly a serew-machine job, a screw machine was not used 


hecause the work could not be conveniently handled 
through the spindle from th back. The job done Is the 
facing and chambering of the ends of rifle barrels. The 


barrel is thrust in with the left hand through the hol 


at A. The chuck jaws B are tightened down on_ the 


The tool dD is fed te 
The spindle runs 


barrel by means of the handle @. 
the work by means of the handle F. 
in the same way as usual, except in a horizontal position. 
It will be seen that the shortness of the large hole in 
the bracket holding the chuck is a great convenience tm 


this case. 


110 AMERICAN 


The handle loops on cleaning rods are formed in the 
fixture shown in Fig, 14. 
usual type used for this purpose. 


thrust in between the center pin and the block A 
This action brings the end close 


The rod to be bent is 
until 
it butts agaimst a stop. 
to the edge of the hinged member 2B. 
pulls on the lever C, this member forces the end of the 
wire around the center pin until it butts against the side 
if the block A. This movement brings the long part of 
the rod around parallel with the side of the block and 





FIG.12 
FIGS. 12 TO 14. SPECIAL TOOLS FOUND 
Fig 12—Die for making a special lever part Fig 


loop-forming 


finishes the work. The swinging in of the end of part B 
allows it to keep its grip on the wire, which eradually 
shortens as it encircles the center pin. As soon as the 
lever is pulled back, the spring J) pulls the member Bb 
back to the starting position ready for the next piece. A 
finished cleaning rod is shown at /. 


Tungsten and Molybdenum 


One of the ular advances in commodity 


prices occasioned by the war has been in tungsten, both 


most specta 


metal and ore. This has been due to the extraordinary 


demand for tungsten steel—ar essential constituent in 


making high-speed tool steel. The manufacture of im- 


mense quantities of military material has required great- 
ly increased quantities of tool steel, and consequently cor- 
responding quantities of tungsten: hence the advance in 
price Tor it, 
Before the wat high-speed tool steel was worth about 


and tungsten ore 


| 
Der lly. 


100, per Ib.. tungsten about 60¢, 
about $6 per unit. At present high-speed tool steel 
fetches about %3 per tb., tungsten about $5 per Ib. and 


tungsten ore about $50 per unit. Even at the enhanced 
prices supplies are scarce, 

The fabulous price for tungsten ore has stimulated 
North America and South 


known to occur in large de- 


prospecting for it throughout 


\merica. This ore is not 
The annual production of concentrated ore in 
the 
However, this ore has now 


posits. 
the United 
1,400 tons. 
uable that the discovery of a deposit that affords a single 
fortune. \ ton of 


States previous to war was only about 


become so Val- 


ore as- 


carload is the finding of a 
the standard commercial 


saving 60% tungsten trioxide 


It differs somewhat from the 


As the operator 


EFFECTIVE IN 
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worth $3,000: a carload of 


grade—at $50 per unit is 
10 tons would be $120,000. 

A contributory factor in the production of this situa- 
tion was the utter stupidity of the British authorities. 
Thev fought the When 
they were offered some tungsten ore, they came back with 


advance from the beginning. 


a lower bid—trving to dicker in what was not a dick- 
market- naturally failed to the 
Then they practically commandeered the supply 


ering and vet what 


wanted, 
of tungsten ore in the British Empire, appointing offi 
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MANUFACTURING RIFLE PARTS 


13—IDrilling machine used horizontally. Fig. 14—Wire 


fixture 


cial brokers and fixing a price of 55s. per unit, or about 


$800 per 2.000 Ib. of GO% ore if exchange be figured 


at 4.86. Previous to the war that would have been re- 
varded as a fine price, but the producer in Australia, 
Burma, Malava and elsewhere does not think very much 
of it when the same grade of ore is fetching $3,000 or 
so per ton in America. Patriotism does not go quite so 
as that. 


In the meanwhile there is relief immediately at hand 


lar 


if the manufacturers of tool steel would only avail them- 
selves of it. We 
steel for tungsten steel. It 


mean the substitution of molybdenum 
s well known that molyb- 


denum steel has excellent qualities of more or less the 
same character as tungsten steel. There is an extensive 
literature on this subject to which the tool-stee! make 
may refer. It is indeed claimed by some authorities that 
molybdenum steel is superior in certain respects to tung- 
sten steel. The chronic reluctance of manufacturers to 
get out of the beaten tracks is offered as an explanation 
the 


But even if it were not preferable with tungsten at 60c. 


of their blindness to merits of molvbdenum steel. 


r lb. it might be when that metal is more than eight 
times as high. 

The point is that molybdenum ore and the products 
thereof are now a drug in the market. While the tung- 
sten mines are being worked at the limit of their capa- 
city, the molybdenum mines have had to be closed, and 
the smelters of molybdenum ore are carrying large un- 
sold stocks of the products that probably they would be 
glad to sell at cost. The tool 
und the British authorities are recommended to give some 
this Mining 


manufacturers of stee! 


attention to situation.—FEnginecring and 


Journal, 
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Empirical Design of Gas-Engine 
Piston Pins 


By G. W. Lewis’ 


AND 





SYNOPSIS—Empirical formulas are given to 
obtain the diameter and length of piston pins, also 
the diameter of pin bosses used on the pistons, 
These are for both horizontal and vertical types of 
The 


received 


formulas have been derived from 


engines. 
data 


American engines and represent the best average 


from manufacturers of various 


practice. 





In Vol. 39, pp. 775 and 891, of American Machinist, 
we gave empirical formulas for obtaining the dimensions 
The fol- 


lowing empirical formulas on the piston pin and piston- 


of gas-engine pistons of the open-trunk type. 


pin bosses were obtained from data received from manu- 
facturers of American engines and represent average prac- 
tice. 

The function of the piston pin is to transmit to the 
connecting rod the pressure produced on the piston face 
by the combustion or explosion of the gas charge. 

Two kinds of steel are used in making piston pins 
for small engines, a machinery steel case-hardened and 
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FIG. 1. TYPES OF PISTON PINS IN USE 


ground ; for larger engines, a high-carbon, 85-point steel, 
tempered and ground. Some of the taper pins for large 
engines are made of a nickel steel of the following com 
position: Ni, 3.5 per cent.; C, 0.2 per cent.; Mn, 0.65 per 
cent. The core of a case-hardened pin of the above-men- 
tioned steel has an elastic limit of 150,000 lb. per sq.in. 
and a maximum strength of 175,000 Ib. per sq.in. with a 
ductility of 10 per cent. 

The types of piston pins used are shown in Fig. 1. A, 
a straight pin, is used in small engines up to a cylinder 
diameter of 8 in. The piston pin in all cases must be 
carefully secured in the piston bosses, and with straight 
pins two setscrews, locked with check nuts, are used 
Type B shows a piston pin designed with two diameters 
or sizes, which provide for one end always being smaller 
than the central wearing portion. It is 
defect common to straight pins which burr and wear a 
shoulder on the middle, making it difficult to remove the 
This pin can be reground without 


free from the 


piston-pin bearing. 
leaving a shoulder and can always be put in or removed 
from the piston without readjusting the piston-pin bear- 
ing in the connecting rod. The most common method 
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of fastening piston pins of this type is by means of a 


key and setscrew, as shown. At C is shown a similar type 


of pin fastened into the piston at one end bv a setscrew 


with a locknut and a key. The advantage claimed for 


this method is that the other end of the pin is free to allow 


for changes in length due to large temperature differences 
It will be noticed that this pin has three diameters and is 
or BR. but 


setscrews used 


considered a better design than either tvpe A 


costs more to make. The diameter of the 


for these types of pin equals 0.32, the diameter of piston 


pin bearing. 
For engines of 40 hp. and over per cylinder tapered 


pins as in Fig. 2 are used. The average taper of the pins Is 


| in. per ft. The pin is provided with a key to prevent it 


from turning and is clamped into the piston by a nut 
with a ratchet, which is secured to the pin bv a special 
pawl. Piston pins of this type are case-hardened and 


ground into the piston with emery and oil, making an 
almost yp rfect fit between the pins and bosses, 

Piston pins are designed with two objects in view 
pressure, the latte 


ror streneth and for allowable bearing 


heing carefully considered so as to make lubrication as 
easy as possible. 

To determine the piston-pin bearing diameter empiri 
cally the values of the evlinder diameter and the piston- 
Fig. 3 


The average relation for horizontal engines is expressed 


against each 


bin diameter are plotted other in 


by the equation 


D pp 0.0143 D2? + 0.7 in. (1) 
Where 

D pp Diameter of 

D Cylinder diameter. 


practice 


piston pin; 


from Haeder 


shows that 


The 
the 


average German s given by 


dashed curve and for a given evlinder 
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FIG. 2. TYPE OF FOR LARGE ENGINES 


which means a much 
the 


a much larger pin is used, 
that 


(llameter 
higher factor of safety, assuming same material 
Is emploved for each pin. 

For vertical engines the empirical relation between cy! 
inder diameter and piston-pin diameter is given in Fig. | 
and is expressed by the equation 

Dopp = 0.2 D + 0.25 in. (2) 
where 
Dpp = Diameter of piston pin; 
D = Cylinder diameter. 
the pin 


engines is determined empirically from Fig. 5. 


horizontal 
From the 


The bearing length of piston for 
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nosition of the points two average curves have been drawn. 


( rve (a), 
es The following oe, > i 
Lipp + Dyp + O56 tn. (3 


2.8 D 


representing the average of most of the data, 


PP 
Lop = Bearing length of piston pin; 
D op 


The average relation viven in text-books on TaAS-CH Gili 


Bearing diameter of piston pin. 


design is that the bearing length equals 1.5 times the bear- 
ing diameter. The dashed curve in Fig. 5 gives average 
German practice from Haeder. 

For vertical engines the average relation between 
diameter and hearing leneth is 


piston-pin piston-pin 


viven in Fig. 6 and is expressed by the following equation : 
Lpp = 1.82 Ppp (4) 

where 
Lipp Bearing length of piston pin; 
D pp 
The overall length of the piston pin for horizontal and 


Bearing diameter of piston pin. 


vertical engines Is viven ih terns of the evlinder diameter 


in Fig. 7 and the relation is given in the equation 
L' pp = 0.95 D (5) 
where 
L.’ pp Over-all length of piston pin; 


) = Cylinder diameter. 
The allowable maximum bearing pressure in pounds 


per square inch on the projected area of the piston pin 








———T- a ames pa = 
| ate 














i. i. 

_. 2 so 2) hoCSUS CN CUS CU 
Cylinder Diameter in Inches 

DIAMETERS FOR HORIZONTAL ENGINES 


FIG PIN 


hearing is very high, due, first, to the great pressure on 


the piston face at the instant of explosion, and, second, to 
the short duration of this maximum pressure; and 
that 


revolutions in a four-cvcle gas engine, 


, 
also 


it occurs only for a fraction of a second every two 


The wide variation of some of the potnts on the curves 
is due to the fact that engines using different fuels use a 
corresponding cCOTMpresslon pressure, whic hy means a Varla- 
tion in the maximum explosion pressure used in design- 
ne the machine parts subjected to the evlinder pressure. 
lor lnstance, an engine using gasoline or illuminating eas 
las a compression pressure of from 60 to 80 Ib. per sq.in., 


with a corresponding maximum explosion 


pressure ol 


from 300) to 38090) Th. per sq.in. \n engine of the 
same size using producer gas has a compression pres 
sure of from 120 to 160 Ib. per sq.in. and a corre- 
sponding maximum pressure in the cylinder of from 


350 to 400 Ib. per sq.in. Therefore in Table 1 the 


maximum bearing pressure in pounds per square inch on 


the projected area of the piston pin K pp has been com- 


uuted from the average data on the assumption of explo- 
] g C | 1 
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FIG. 4. PIN DIAMETERS FOR VERTICAL ENGINES 


sion or MaXimum pressure in the evlinder of 300, 350 and 
LOO Tb. per sqj.tn. 
The value of A pp 's computed for ‘Table 1 from the 
following equation : 
Ty) 
i)}* 
Pw» A 
K : 
\ pp (h 
f ) . 
Dpp X Lipp 


Lm Maximum explosion pressure Ib, per sq.in. ; 
)) Cylinder diameter in in. ; 

D pp 

Lipp 


The bearing 


Bearing diameter of piston pin in in.; 
Bearing length of piston pin in in. 
Table | 


high us computed, due to the inertia of the reciprocating 


pressures 1 are actually not as 


parts, Which is a maximum at the head end dead cente: 


rABLE 1 PISTON PIN, HORIZONTAL ENGINES 

D, in { 6 Ss 10 12 14 16 18 20 assum 

Lpp, i S 7 7.6 9.35 11.4 13.3 15.2 17.1 19 O eq (Oo) 
Dpp, in tg li 4} 2j 2} i) i; Xt Oye eq. OD 
Lpp, in lj a2 =h6 s) 1; iT tr’, 7k 93 eq. (5) 
App, in 176 2.66 4.57 7.43 12.04 18.85 28.7 42.7 61.2Dpp Lop 
y 300 assumed 
Kpp 2,150 3,010 3,310 3,170 2.815 2.450 2,100 1,790 L400) egy. 
Sb 7,300 8,315 8,410 7,300 6,060 4,920 4,000 3,320 2,960 eq. (7) 
Pm 350 assumed 
Kpp 2,500 3,520 3,850 3,710 3.285 2,860 2,450 2,085 1,800 eq. (6) 
Sb 8,520 9,700 9,800 8,530 7,070 5,750 4,670 3,870 3,450 eq. (7) 
> Te 400 assumed 
Kpp 2,565 4,020 4,410 4,230 3,760 3,270 2,810 2,385 2,050 eq. (O) 
. re 9,750 11,100 11,210 9,750 8,080 6,575 5,330 4,425 3,950 eq. (7) 


the The 


inertia of the reciprocating parts, when the engine is run 


when the explosion takes place in evlinder. 


hing at normal speed, measured in pounds per square inch 
ot piston face is about one-fifth the total explosion pres 
sure at head end center and of course acts in the opposite 
direction, Therefore all the unit bearing pressures given 
in Tables 1 and 2 can be reduced a fifth. 


In Table 2 the values of the maximum unit bearing 




















pressures for vertical engines of various sizes are com 
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FIG. 5. LENGTH OF PISTON PIN FOR THE HORIZONTAL 
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FIG. 6. LENGTH OF PINS FOR VERTICAL ENGINES 


puted from the average data. German practice gives a 


naximum allowable bearing pressure of from 


2.000 Ib. per sq.in., and computing K' pp for a 12-in. and 


an S-in. evlinder from the German curves in Figs. 3 and 1 


pressure of 350 |b. pet the values 


for an explosion 


1845 Ib. 


sq.i., 


are 1,795 and per sq.in. respectively, 


FiBeER Stress iN PIN 
In considering the maximum unit fiber stress (SN), ) in 
loaded 


the pin, the piston pin is considered as a uniformly 


; pm 
cam fixed in the piston-pin bosses. The values for NS», 


1.700 to 





TABLE 2 PISTON PIN, VERTICAL ENGINES 

1. in t 6 s th 12 4 lf 18 issurmed 
Lyp, in tS 5.7 7.6 ,. 2 l 1 } 15.2 17 1 equation (5) 
Dpp, in 1 li’ 1h} 2) 2 ; Fy equation (2) 
Lpp. in 1h} pF | 35 } 1! ) 6} i equation (4) 
\pp.. in 2 OO > cS 6 00 9 16 12 48 16 S86 21.50 26 45 Dopp . Lpp 
Pm 300 issumed 
Kpp 1.835 3,245 2,510 2,570 2,720 2.740 2.810 2.890 equation (6) 
Sb 5,180 6,380 7,110 7,120 7,560 7,520 7.890 8,120 equation (7) 
Pm to0 ; issunn 

Kipp 2,135 2,620 2,930 3,000 3,170 3,200 3.270 3.370 equation (6) 
Sb 6,030 7,450 8.300 8.315 8,800 8.780 9.200 9.460 equation (7) 
Pm no ais issumedt 
Kipp 2.445 2.995 3.350 3.430 3,620 3.650 3.740 3.850 equation (6) 
sb 6,900 8,520 9,490 9,500 10.800 10,300 10,520 10,820 equation (7) 


for the various cylinder sizes and 


] 


lor explosion 


pressures 


of 300, 350 and 400 Ib. per sq.in. for both horizontal and 


vertical engines are given in Tables 1 and 2 


) 


The following sample computation is made fon 


respectively. 





24 














| 
} 
] 
| 
| 
| 
c 
~~ 16 ; 
c | 
Oo } 
L 
0 | 
a | 
; | 
QO 12 } } 
+ 
'e)) 
C 
Vv 
oud | 
= 8 
2 
P 
4 i { i t 
; | | 
4 ; ; + _ ; ; 
P = || | | 
4 8 2 lo 20 24 
Cylinder Diameter, D 
FIG. 7 LENGTH OF PIN FOR HORIZONTAL AND 








MACHINIST 


rABLI EQUATIONS FOR PISTONS, PISTON PINS AND RING 
i l \ il Eng 
i?) ( hh i 
l I> 2 bp Le » 
1) ‘ 0 56 Lp ly 1} ix 
Ip 0.075 D 5 mi) OF 1 1) i (webin 
ry oo 1) 
Dw 0.027 D 01 
l i Tpb 
oO OSS D 
1h 1) ring 
slib i i?) 
Wr 2444 1) 
Dy \“ 
l ix 0 mrp Oli w 
lr max 0 026 1D 0 1 in. (eecentme rings) 
lr min 0 637 7 ix 
Dg ' \ ty 
Dpp ooms dD 07 it) > i 
Lop 14D 82 Dpp 
pp 005 D 
Dppt 15 Dpy 
Tape f pin l hpert 
vas ecneime of a horizontal tvpe with a eviinder diameter 
of 12 in. From ie, S the main tboment tora wih 
with both ends fixed and the load uniform distributes 
equals ,4 W Lop, where 


1 


i} Total load. and 
Lipp Bearing length of pin, 
example 
Das bent) Th " say. tl HSSLPest 
) 12 on. evirnder diametel 
D py ded quation (1) 


.. Mactimum 


where 


if Gaermal prackses The PIEstol pul COSTE 1 1 
imlornaily loaded Denn supported abt the cente ene 
VOSS, This of course gives a longel eH and a ore 
spondingly higher fiber stress, so that the allowable may 
mum unit stress given by Tlaeder and Guldin s from 
11.000 to 15.000 Tb. per sac 
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The diameter of the piston-pin boss expressed in terms 
of piston-pin diameter is given in the following equation : 


D ppb = 1.65 Dopp (8) 


where 
D ppb Diameter of piston-pin boss ; 
D pp Diameter of piston pin. 

German average practice from Haeder gives 
D ppb 1.79 Dopp (9) 
Table 3 gives the empirical equations for determining 
the dimensions of pistons, piston pins and piston rings for 
horizontal and vertical engines using gasoline, illuminat- 
ing gas, natural gas and producer gas as fuel. The dimen- 


SIONS corresponding to equations In Table 3 are given Ih 


Fig. 9, 


Care of Pneumatic Tools* 
By Auacust Merrzt 


In handling pheumati tools several points are to be 
taken into consideration. First of all, it is a good policy 
to adopt a standard of such tools on any one railroad 
svstem. This plan would reduce the cost of repairs and 
maintenance about 50 per cent. as well as reduce the 
expense for repair parts to be carried in stock in order 
to expedite repairs and to prevent holding tools out. 

In selecting pneumatic tools for service a great many 
mistakes are made ly the workmen as revards to speed 
and power. For instance, an air motor of high speed 
will be used by a boiler maker to drill out stay-bolts ; and 
as soon as he has completed this drilling, he will use the 
same motor for running In a stay-bolt tap, say 1,'¢ In. 
thereby using the same speed as be had just used on a 
ie 
to the motor as well as to the tap 


in. high-speed drill. In such cases damage is dom 
the motor is overloaded 
and the tap is overspeeded, with the result that the 
motor will break in some place and the tap is spoiled. The 
same result is had by drilling and reaming at too high 
speed on the motor—the reamer is spoiled. Taking the 
standard rule, “What is gained in speed is lost in power,” 
we come to the conclusion that it is unwise to have a 

high-speed motors in any one shop, as the little tiny 
rained by drilling is a double loss on spoiled drills and 
taps which, if handled in a more reasonable manner, 
would pay for the lost time. 

All motors should be kept clean and well oiled at all 
times. Good engine oil should be used, and it will also 
be found to pay to use some light grease to fill the case 
or crank chambers. 

Air hammers should always be well oiled before using 
A light mineral oil, we 
Any oil which will gum or thicken in cold weather should 


have found, gives best results 
be avoided. After a hammer has been in service and 
returns to the toolroom, it should be placed in a solution 
of gasoline and signal oil, equal parts, as small particle 
of rubber from the hose lining frequently lodge in the 
chamber between the handle and the throttle-valve sleeve. 
The gasoline mixture will cut this rubber, and by blowing 
ut the hammer with compressed air, all refuse and 
After the hammer has 
lain in the oil about five minutes, it should be taken 


foreign substances are removed. 


*From American Railway Tool Foremen’'s Association Pro- 
ceedings 

‘Tool foreman, Missouri, Kansas & Texas Ry., 
Kan, 


Parsons, 


out and hung up to drip. 
agalb, all parts should be properly oiled. 
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Before the hammer is used 


Others find that if air hammers are kept in a coal-oil 


bath when not in use, there is very little repair work to 
be done on these tools until some part becomes worn so 
that it must be replaced by a new one. 


The throttle handle of the motor is filled with coal 


or signal oil every evening, which prevents throttle valves 
from sticking and also keeps the valves of the machine 
clean; both give more or less trouble when neglected. 


cs 


Making Steel Filing Cabinets 
with Oxyacetylene Torch 


EDITORIAL CORRESPONDENCE 





The oxyacetylene welding torch is now entering quite 


extensively into the manufacturing of steel furniture. 
In this article methods used by the Shaw-Walker Co., 























FIG. 1. WELDED FILING CABINET 


Muskegon, Mich., when making steel filing cabinets will 
be illustrated. 


One of the finished vertical filing cabinets is shown 
Fig. 1. It is composed of four drawer sections each 


of which measures 1014 in. high by 12 in. wide by 251% 


deep. The dimensions of the cabinet as assembled 


are 13% in. wide by 27 in. deep and 52 in. high. The 
‘ev . ~ 
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Wile 


No. 
In making this cabinet eight corner welds are made, and 


drawers and casing are made from ls faye steel. 


the time occupied is approximately 30 min. 
Using a No. 
4 cu.ft. of oxygen and 21% cu.ft. of acetylene. 


me fa n't 


» 


~ 


tip, the amount of gases consumed is — time 


It 


been found advisable, to facilitate the welding, to electri 


93 


2 has sum 


() 
|: 


spot weld many of the elements. In Fig. 2 is shown an 


oe 











FIG. 2. SPOT WELDING THE SECTIONS 


A ( 
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l Fie. » Is shown P| mee s'’L Ola hori ontal sector 
h has been welded. This part is made from No. 16 
steel, and miter welds are made at each corner, The 


»f 
ed is 1.81 cu.ft. of oxygen and 1.76 cu.ft. of acetylen 


‘occupied is 20 min., and,the amount 


fuses Con 


ne of the tops used on the horizontal sections is show) 























iv. G6. It is made from No. 20 gage steel, and the 
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catia iPS 
c ne I COAT se 
FIG. 4 FIXTURE FOR WELDING FIG A WELDED CABINET MIG 6 A WELDED 
CORNERS BASE CABINET TOP 
electric machine spot welding one of the cabinet elements four corners are welded, ta approximately 2 min 
prior to flame welding. For this work a No. 1 tip is used. and the gases consumes 
; re O.116 euctt. of oxveen al O.108S cuctt. of acetyvlen 
WELDING CorNeEks OF A CABINET CASING The apparatus was made t Davis-Bournonville Co, 
The operation of flame welding the corners of a cabin 
casing is shown in Fig. 3.) After the elements have be 


} 


spot welded, the corners are flame Wit loli cl. The adval tac 


A Brazilian Railroad Shop 


of the previous spot welding is that the elements are held tienes ins . 
, PECTAL UO ESPONDENCI 

securely, and the joint may be finish welded q 
and with a smoother appearance, Railroad met { ll be interested in. thi 

Sometimes it is found an advantage to hold th it strations from the shops o Contral Railroad o 
when making the corner welds. For this purpos brazil, at Eughenio De Dentro. It ndeed difficult to 
fixture, shown in Fig. 4, was devised. The cast-iron blo ealize that the building in Fig. 1 is the entrance to 
1 is fastened on the corner of the cabinet with the clam) ailwi air shop, but such is the case. Only th 
B. The block is made with a slot, as shown, so that t uck wheels in front link it up in any way with railway 
flame mav be fed as near to the metal as desired and hop work, 


neat weld made. This cabinet section is made from No. li 





Isle, 


however, it has a very shoppy appearance, 


20 gage steel and is 12 in. wide by 1014 in. deep by 25 shows a section of the foundry, and Figs. 3 and 4 
long. When welding the four corners the time required re two views in the erecting shop. This, as will be seen. 
is 1 min.: and using a No. 1 tip, 0.058 eu.ft. of oxve s well equipped with traveling cranes made by th 
ind 0.054 cu.ft. of acetvlene gas are consumed. Niles Co. These views give a good idea of the size ot! 














AWERICA'N' MACHINIST 














A BRAZILIAN 


Fig. 1—The front of 
Another view 


Fig. 2 


shop Fig 


the building 


In the foundry. 
in the erecting j 


The 


the locomotive used, as well as of some of the shop ap- 
pliances, 

In Fig. 
in the 
The 
evidence, suspended locomotive. 
Fig. 4 that 
seems to be distributed between the erecting tracks for 
the benefit the Both these 
cood idea of the type of shop construction used in Brazil, 


the substantial 


They 
fountain is 
cab of the 


of small, 


3 will be lavying-out tables 


forecround. are mounted on brick piers. 


drinking also much in 


the 


LVI 


sanitary very 
beneath 


shows a square work-bench 


workmen. views give a 


of 
the side windows and skylight apparently affording an 
ht 


A view in the machine shop is shown in Fig. 
| 


adundance of lig and air. 


5, this 


shop being supplied with a traveling crane on the track 
at the left. 


in the aisle The manner of suspending the 


RAILWAY SHOP EQUIPPED WITH MODERN 


KF 


machine 








MACHINE TOOLS OF 


AMERICAN MANUFACTURE 


ig Transferring a locomotive by overhead crane. Fig. 
shop used for small work. Fig. 6—In the wheel shop 


— 
belting 
Fig. 6 


gives a view of the wheel shop, which is supplied with 


aisles and method of 


the the 
from it to the various countershafts are shown. 


line shaft down 


a 10-ton Whiting crane. 

It is interesting to note that nearly all the machinery 
in these shops comes from the United States, a large 
percentage of it being supplied by the Niles-Bement-Pond 
Co. 
in this direction can secure a goo¢ 


Those who are interested in extending their trade 
deal of the kind of 
machines needed and to some extent, of the conditions 
to be found in the average shop in this part of the world. 
As will be seen, most of it is general rather than special 
machinery. These photographs are from our own cor- 
respondent, Duncan C. Hood. 
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High-Speed Steel Taps for 
Iron Fittings 


The use of high-speed steel taps in the manufacture 
of gray and malleable-iron fittings has enabled manufac- 


turers to reduce their machining cost considerably. 


In a series of tests at a large fitting plant it was 


found that high-speed steel tap blades should be hardened 
and drawn in a different manner from most high-speed 
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FIG. 1. SOLID ADJUSTABLE INSERTED-BLADE TAP 
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TWO SOLID ADJUSTABLE INSERTED-BLADE TAPS 


1G. 2. 
cutting tools. Several brands of steel were used in these 
tests, some showing greater life than others, and all of 
them, when properly treated, tapping from 28 to 40 per 
cent. more holes at one sharpening than did carbon-steel 
taps of the same construction. This work consisted of 
tapping rough-cored holes only in vray and malleable 
castings at surface speeds ranging from 50 to 55 ft. per 
min. 
steel hardened in a good grade of lard oil at 
mately 1,900 deg. F. 
750 deg. F. On some of the smaller sizes in which the 


The best results were obtained with a high-speed 
approxi- 
and the temper drawn to as high as 


Letters from Practical Men 
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construction of tap made in 


couplings are tapped for 24%-1n,. pipe at 


tings, 


miu ue een 
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blades had to be made quite small, measuring 
mately 


approx? 


fsxl4 in. in cross-section, the best results were 


obtained by, drawing the temper to a heat that woul 
quite thoroughly anneal a carbon blade. 
Thin blades have to be drawn to a 


very dark-red heat 
before the crumbling up of the threads can be elim 
inated, Another curious thing that was discovered on 


automatic tapping machines before they were speeded up 


for high-speed steel was that the new high-speed taps 


did 
sharpening than did the old carbon taps. It 


In some cases not show any more production pet 


Was only 
after having speeded up the machines to nearly twice 
the old speeds that the high-speed taps showed thei 
superiority by tapping from 28 to 10 per cent. more holes 
per sharpening. 

The. cutting 
of three 


lubricant 
soit 


used Nn this plant Is compose 


parts soap and one part lard oil boile: 
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FIG INSERTED-BLADE HIGH-SPEED TAP 
water for 4% hr. and distributed throughout the plant 
by a centrally located pumping system. It is used freel 
on all metal cutting. 


In Fig. 1 
serted-blade tap desi¢ 
p. It 
and can be adjusted easily by placing thin strips of metal 
the blades. The beveled-face nut B forces the 
blades down upon their seats wit equ This 


low 


is shown a high-speed, solid, adjustable in 


from 1 in, 


ed to ly miace 1! . ex 


is not very expensive, is very rigid and accurate 


under 
al pressure, 
hoc | of Pa | 


nut is made of hardened steel and the 


vrade tool steel left soft, so that a ht eut can be take 


should it re 


lathe across the beveled shoulder ¢ 


This is an 


In a 
extremel\ rig 
lig. 


two siZes, 


quire truing up. adjustabl 


blade tap and gives good service, 2 shows the sam 
designed for tap 
ping electric-light pole couplings at one operation. Thess 
me end an 


When 


l-in. pipe at the other, from the rough casting. 


tapped formerly in two operations at two different set 


it was difficult to tap the holes in line with each 
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other. The large tap was made tapering, but the small 
one, being run in from the back end of the hole, had to 
be made straight. The small hole, which is tapped 
straight, makes no difference in the joint in this case. 
This double tap lowered the machining cost 75 per cent. 
on these couplings and eliminated an expensive straight- 
ening operation on the poles that was necessary when 
the couplings were tapped from each end at two different 
settings of the work. 

In Fig. 3 is shown an inserted-blade, high-speed tap 
designed for tapping standard pipe fittings in large quan 
tities on special semiautomatic tapping machines. Its 
vreat advantage is the long life of the tap body, since 
it can be sharpened by grinding off the ends until fully 
half their length has been ground away. A is the body, 
which for hard usage should be made of low-grade hard- 
ened tool steel. It has radial cutter slots milled across 
the body and is threaded to the same diameter as the 
tap cutters, to fit the collet B. The collet B has clear- 


seme 
=| 


A \ 











FIG. 4. MASTER HOLDER FOR THREADING TAP CUTTERS 
ance slots in its threaded hole, as shown in the end 


view of Fig. 3, which allows it to be slipped on the tap 
over the cutters to the position shown. The collet LD 
ix then given about one-eighth of a turn, as shown in 
the end view at Fig. 3, and held in place with a spanner 
while the threaded collet tightened 
thereby securely locking the jaws of collet J 
This collet and collet ring are made 


wrench ring (is 
upon it, 
ugaimst the cutters. 
of hardened tool steel. 

In Fig. 4 is shown a master holder used for threading 
the long tap cutters shown at A. The cutter slots are 
milled at a slight angle with the center line as shown at 
B, so that when these cutters are mounted in the radial 
Fig. 3, the tap will have 
The beveled-face nut ( 


slots of the working holder A, 
eccentric relief on its threads. 
secures the long cutters in the slots for threading them. 


It is apparent that if this nut were made very tight, 
the cutters, owing to their great length, would spring 
up slightly in the center. These cutters, if properly 


held securely by a very. slight 


A. J. CHAMBERLAIN. 


fitted to the slots, are 
tightening of the nut. 
South Bend, Ind. 


Improvised Method of Turning 
a Scored Crankpin 


A few months ago the 65-hp. heavy-duty gas engine in 
the tug “Miraballes” belonging to a steamship company 


developed a badly scored crankpin. We found that it 
would mean taking the whole engine down to get the 


crankshaft out, and that our lathe was too small to take it. 

As a hurry-up job was required, | decided to make a 
box tool out of the crankpin bearing box. As shown in 
the illustration I chipped a groove 44 in. wide and % in. 
deep in the upper half of the box. In this groove I in- 
serted a cutter the length of the bearing and a snug fit 


This cutter was made out of a the 


file, 


in the PTOOVE, 
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being finished on an oil stone and raked 
I took great care to get the cutting 
Four holes were then drilled and 


cutting edge 
about 20 deg. 
edge perfectly straight. 
tapped back of the cutter, and ,°j-in. setscrews inserted 
in them, to feed the cutter toward the center of the box. 
A space 8gx5Q in. was also chipped above the cutting 
edge to make room for chips. 

The box was assembled on the crankpin, the setscrews 
set up evenly to take a very light scrape (rather than 
cut) and the engine barred over by hand two turns. The 
box was then taken apart, chips cleaned out and_ the 
This was done several times until 
The last chip taken out was in one 
The surface 


operation repeated. 
the pin was smooth. 
piece and resembled a roll of tissue paper. 
of the crankpin was then further smoothed up by remov- 
ing the cutter from the box and assembling the box with 


<A 






CRANKPIN 


TURNING 


IMPROVISED MiéTHOD OF 


a prece of fine emery cloth bent double to have the roueh 
touching both the box and the pin. 

The crankpin box was afterward bored out 14 in. in 
the lathe and babbitt metal cast in it, which of course filled 
The box was fit- 
This 


repair has since given absolutely no trouble from the bear- 


up the cutter groove and chip space. 
ished in the lathe to the new size of the crankpin, 


ing heating or otherwise, and has stood up to the work 


verv well. J. G. SAXE. 


Puntarenas, Costa Rica. 


age 


Bending Small Tubes Without 
Rosin Filling 


Steel, brass and copper tubes from 84 to % in. in 
diameter, if filling, do hold their 
cylindrical form but flatten; and the thinner the wall of 


To overcome this 


bent without not 
the tubes the more this flattening occurs, 
change in shape, it is common to fill these tubes with 
melted rosin, which prevents collapse or distortion of the 
but the rosin has to be melted out after the tube 
It is difficult to get it all out, and the job is 


u messv and expensive one, 


tube: 


is bent. 


A better way is to use a closely wound spiral spring, 
rolled up from a small-diameter wire. This spring must 
enter just nicely into the tube, but the whole trick after 
bending the tube is to withdraw the spiral spring. It 
can be done as follows: 

A plug of three or four diameters in length must be 
fitted inside the spring, which should extend outside the 
bent tube about an little more. The spring 
with the plug in it should then be clamped in a lathe 
the lathe in a direction which will 


inch or a 


chuck. Revolving 
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wind up the spring, at the same time pulling on the tube, 
withdraws the spring easily, and a good job is readily 
made of the bending. 

Some experiments have to be made to get the size of 
wire and its temper just right. Should the spring be 
too highly tempered, it is apt to break; if a too large 
diameter of wire is used, it will be difficult to withdraw, 
while if it is left too soft, it will stretch in pulling out 
and have a permanent set. Generally speaking, a small 
diameter of wire is preferable; and it is always well, in 


fact necessary, to lubricate the spring. Albany grease 
or vaseline will be found preferable to oil. 
New London, Conn. A. R. Nemovr. 
- 


Reaming Fixtures for Pistons 


In Fig. 2 is shown a fixture used by the International 
Motor Co., Saurer Plant, Plainfield, N. J., for line- 
reaming pistons. The piston is placed on the inside of 


the fixture, which is bored to receive it. The reaming bar 
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the hole is being reamed. Turning motion is obtained o 
the bar by means of a wrench on the squared end. The 
fixture is fastened on a table as shown to hold it during 
the operation. 

Details of the fixture are shown in Fig. 1. 
noticed that the bushings are 


Tt will be 
These 


carried in supports, 


are made loose and attached to the fixture. By this 
method different sizes of bushing may be used. 
New York, N. Y. TOWLER. 


- 
~ 


Use of Micrometer Collar on 
the Crossfeed Screw 


Considerable attention has been given the lathe—its 


construction and the work that can be done with it—but 
it seems as though one little part has been forgotten and 
is not clearly understood by lathe hands, that is, the 
micrometer collar on the cross and compound-rest screw 
To most operators this collar is there and marked just 


to remember easily where to start whe! 
























































———<—$<$ S$ 
cutting a thread. For an example to 
| illustrate the use of the collar, tak 
| a ¥5-pitch crossfeed screw with a mi 
S | crometer collar of 100 lines to the en 
— cumference. Divide the pitch by the 
“vo | | number of lines on the collar, The 
VMAS MLE | (/\\ quotient is the value of each line; 15 
0.200 

FT itch = 0.200, 100 0.002, whic! 
equals 0.004 on the diameter. Now 
7 let us put a 44-1n. hall groove 31, 
in. in diameter in a 3-in. bore: 
| a —s3s = y, 0.250. Dividing 
) this difference by 0.004, or simply 4 
vives the number of lines to feed in 

with the grooving tool; pentane 

g : 

A i214, lines. Now touching the 3-n 
diameter lightly with the tool, feed in 
614% lines, and no inside caliper will 
“ be needed. To most lathe hands the 
a job of cutting a thread in the lathe is 
a hard one. We find them taking th 
fe niece in and out of the lathe. trving to 
O| lit a standard nut sometimes at hal 
= de the depth of the thread. Let us tak 
NG ett for an example a %4-in. U.S.S. nut to 
DETAILS OF be fitted to a shaft. The shaft is turned 


FIG. 1. LINE-REAMING 


is then placed in position, being guided in bushings on 
each side of the fixture. It will be observed that the 
is provided with oil grooves to prevent any seizing when 


bar 

















FIG LINE-REAMING FIXTURE 





2. 


FIXTURE 





0.010 small: % U.LS.S. 10 threads 


‘Ten threads constant equal 0.12990; 0.12990 0.010 
O.11000 

0.11990, and 0.11990 | 4 By lines 

We then proceed to cut the threa same Way as 

described, Harry F. Krenker, 


Cincinnati, Ohio. 


Jig and Fixture Standards 
The 


given more attention during 


standardization of jig and fixture design has been 
the past few months than 
ever before and it is hoped that the question will be ag 
tated further. 

It is with this idea that this set of 


tabulated and shown in this article. 


standards has been 
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There are many styles of vises that can be purchased 
that will hold parts for milling operations by designing 
special jaws or by taking cuts on regular jaws. The bases 
tabulated Fig. 1. 


and illustrated in 


for drill jigs are 
‘These bases are castings. ‘The figure C' is ample to cover 
almost all cases and yet leave space for a_ tool-steel 


locating plate and for suitable clamping devices. 

The standard leaf for each jig is shown in Fig. 2. This 
part is made of tool steel spring tempered and machine 
<teel carbonized, reheated and hardened and then eround 


on top and bottom and both sides. The tempered half 
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JIG AND FIXTURE STANDARDS 


where the leaf is used to euide the drill or reamer, the 


inachine-stee! leat Is employed. The clamping handle, 
a tool-steel drop forging hardened, is shown in Fig. 3, 
while Fig. t shows standard tool-steel legs hardened, the 
ends of which bear on the drill table. They are ground 
after being forced in place true with the finished surface 
upon which the locating block is placed. 

which is suitable 


ol the jig, 
A flat-plate jig is shown in 
for irregular-shaped pieces or parts too large to go nh 


Mie. 3, 


any of the other standard jigs. These jigs are ground 
on the top, turned over and ground on the big bosses 
and the holes for the levs drilled and reamed. The legs 
are forced in and ground on the ends, the same as the 
These bosses are left in stock in this shape 
any 


other jigs. 
and when it is desired to make a jig from this base, 
slots or holes may be machined to suit the conditions of 
the work. Where possible, standard leaf and handle parts 
are used from the other jig and flat handles are applied 


in convenient places to facilitate handling. 
Profiling bases are shown in Fig. 6. 
The work is clamped or held in special vises 


These bases are 


cast iron, 
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to the large finished pad indicated by dimensions C and 
D), while the adapter of Fig. 7 is fitted on the other pad 
with the cored portion, Six square-head machine screws 
are used to adjust the adapter, upon which is screwed 
and doweled the former plate in correct relationship 
with the piece to be profiled. 

This same base may be used for several different jobs, 


and a new base may be used for each operation, depending 
on the time taken to produce the cuts. 


Providence, R. 1. M. S. Wrier. 


Efficiemcy im ChecKing Tools 
Out of the Crib 


In many shops in which I have worked, the tools were 


checked from the tool crib through a window, Generally 


this window is just about wide enough for one man to 
move his arms comfortably around while getting his 
checks out, looking at the tools offered, ete. It is close 


quarters for two and a tight squeeze for three to obtain 

a hearing. 
The result 

the window are explaining what they want, examining 


is that while the one or two able to be at 


what they get, demanding something else, changing thet 
minds, or discussing last night’s experiences, quite a few 
are waiting back of them for a chance to get near enough 
to the window to do business. This operation is repeated 
over and over again every day. 

Obviously there is time lost to the firm as well as a 
real annoyance to those who are truly interested in their 
work. The best remedy that I have ever seen is to sub 
stitute a counter for the window and have it long enough 
to accommodate at least six men. Then the crib attendant 
can go from one to another while each man is making up 
his mind or examining the tools. I do not claim origin 
ality for this plan, but I do fully appreciate its value 
under practical conditions, 

Another idea to which I have given considerable thought 
and which is original so far as I know, is to issue tool 
checks of varving value, especially to the tool makers. In 
one of the finest shops l ever worked in, each tool maker 
received 25 checks. In the tool crib were kept all needed 
even to bolts, straps, counterweights, etc. A 
25 checks could at once secure all the tools 


supplies, 
man with his 
required, even down to bolts in any length desired, vary 
Wie Iy ly, in. 

Of course this system makes it possible for each man 
Most shops 
Therefore 

Such a 


to have out 25 toois of more or less value, 

could not and would not stand this expense. 
the usual allotment of checks is from 6 to 15. 
regulation does not permit a man to have out many tools 
at a time. 
ete., and parts as necessary as the height gage or in 
for instance, were kept in the 


Even if auxiliary tools such as bolts, straps. 


dieator in boring a jig, 
crib, he would have difficulty in securing them, because 
he would not have checks enough to go around under t!x 
arrangement mentioned. 

To overcome this difficulty IT would suggest issuing to 
each tool maker say 6 checks of a fixed shape—each one 
cood for any tool in the crib. I would also issue perhaps 
15 checks of a different shape and of a limited value 
eood only for such auniliary equipment as IT have men 


Cuartes F. Roerrs. 


tioned, 
Springfield, Mass. 
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Fixture for Bending Tubes 
Mason on 


] ? 
qaesivgned 


The tube-bending device described by F. C. 
page 1040, Vol. 43, reminds me of one which I 
recently. As it proved successful, a description of it may 
be of interest. 

Referring to the illustration, A is the 
roll. It is mounted on the base B and operated by means 
of the handle (. At D is roll th 
principal function of which is to tube from 
flattening, while 
on the slide F is attached to base and oper 
ated by The for the 
of adjusting the rolls and also to facilitate the 
of the work; but in 
sary to use it for the latter purpose, 

The rolls A and D are cut 
the vise 7, which is mounted on A and operated by the 


iorming 


hain 
shown a supporting 
prevent the 
Both are mounted 
the 
slide Is 


is the guide roll. 
which 


the handwheel G. purpose 


removal 


most cases it was not found neces 


away to make 


small handwheel /. The jaws of the Vise are bored to 
OC 
2 [ a 























FOR BENDING TUBES 


FIXTURE 


the size of the tubing to be bent and are so located that 
they are a continuation of the groove in the forming roll 
and tangent to it. When the handwheel 


jaws are opened by means of springs (not shown). 


is released, the 


The swinging arm J, which is pivoted on the boss sup- 
porting the roll A, is provided with a stop A’ that en- 
gages with a stop LZ onthe roll. By means of this arm 
and the protractor M the machine can be set accurately 
to any desired angle within its range. 

This fixture was used for bending 114-in. No. 14 gage 
seamless steel tubing with a radius of 41%4 in. The bends 
ranged from a few degrees to 90 degrees, 

Lansing, Mich. F. 


R. CONNER. 


Suggestions from Employees| 


The editorial on this subject, on page 1001, Vol. 43, 
points out many of the defects of the suggestion-box 
works for a time and then just 
naturally peters out. I believe the editorial 
case exactly as it is, but I still the 
good one and that it can be made to work if there is an 
attempt to follow out the first principles of 
fairness, as suggested. 

The paying of a fixed and usually inadequate premium 
will attract for a time only, until the accumulation of 
No firm pays a fixed price for patents 


scheme, tells why it 
shows the 
believe scheme a 


some of 


ideas is exhausted. 
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Discussion of Previous 


room for 


it buvs, from an outsider at least, but pavs in accor 
with their value to th rm. Some may be dear at $100 
ind others cheap at $100,000. the same way, ideas 
from employees should be paid for according to th 
alue tO the compal \nd w ‘ the exact i 
be hard to determine, a fa approXimation cal " 
with a little care and a little more tendency to tak 
nto the confidence of the f ind a ttle less of 1 
old, autocratic, “this Is sol business’ attitud 

If a suggestion saves a ha our a week, no man we 
expect a verv heat rewa Ol iT Ss coulits ) 
to about a month in five vears. But if the sugvestiol 
cuts the labor in half on a piece that is made day al 


day, it is very evident that a S&S) or a S10 reward is 
wholly inadequate. A sma m at adoption and a 
monthly bonus of a portion of the savings as thes 
savings accumulate ought not to be difficult and won 

1) 1 : 


make a reward that would be well worth while. 


As a matter of strict justice this monthly bonus should 
long as the idea saves money for the firm, 


continue as 
whether the man continues in its employ or not, especial 
But aside from 


continuance of the bonus during employ 


v as a pension to his widow or heirs. 


this, even the 


ment would make for longer terms of service and help to 
rromote eood feeling, 
| believe the suggestion box can be worked to mutual 


tself. It 
careful consideration of the rights of the suggester as 
well as the men themselves 
depended on to play fair if they are met with a similar 
Ilupson. 


advantage, but it will not rw requires a 


those of firm. The can le 


attitude. FRANK C, 


New York, N. Y. 


Ribbed Glass for Shop 
Windows 
The Vol Aa bv Professor 
Sweet, in favor of ribbed-glass windows for shops is not 


that the 


merely 
for pattern work, the 


statement on page LOS6, 


convincing, as it shows glass area in 


that particular shop was sufficient 
windows being h oh) enough to admit licht into the in 
But 


machine 


terior of the work does nol 
as much light as 
lighted pattern shop might make a very 
lighted l 


\ he re ae 
done. 


room, pattern require 


work; hence a_ satisfactorily 
inadequatel) 
toolroom, especially work has to be 
Furthermore, Professor Sweet’s contention carries less 
weight, because plain-glass windows had not been tried 
in that particular shop. Let him the 
glass from one window and note the improved illumina 
tion of the area served. 
I have worked in three shops that had ribbed-glass 


remove ribbed 


and know from actual and have 


the testimony of others, that the light in those shops was 


windows experience, 


very unsatisfactory as regards volume and quality. 


Within the past year I have seen the ribbed wire glass 
of the lower sashes of the windows in one shop removed, 
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at great expense, and replaced with transparent wired 


vlass. The shop is high above surrounding buildings, 
and the window area is immense, yet the light was un- 


satisfactory in the interior and at the benches close to 
the windows. 

One of the head men in the concern told me he used 
to think the complaints of the men regarding light were 
uncalled for, that they were “kicking” on general prin- 
ciples, One day he tried to do a fine piece of work and 
found he could not see to do it until the ribbed glass was 
removed. This experience convinced him that the com- 
plaints against the glass had a good foundation. After 
the change had been made to plain glass for the lower 
sashes in this shop, many men noted with astonishment 
the great improvement in the volume and quality of the 
light. 

I grant that there is greater uniformity in the illumi- 
nation of different areas in shops that have ribbed-glass 
windows. There is no more light in any particular area 
than there would be with plain glass, but the benches 
neal have robbed of the light which 
has been projected into the interior. The total 
of light in the shop is much less than with plain glass, 
espec lally when the ribbed glass vets a little dirty. The 
amount of light “stopped off” by the ribbed glass can 
be judged by taking a small pane of it to various parts 
of the shop and noting the shadow cast by it. The uni- 
formity of the illumination deceives some people into 
believing that the light is good. The eye gets used to 
the gloom, the iris expands, and it is only when doing 
fine work that the brain becomes conscious that the eve 


the windows been 


volume 


~ struggling in semidarkness. 
ribbed glass object to the 


Some men working behind 
They say the light, especially 
hurts the 


windows being cleaned. 
when the sun shines square against the glass, 
We even find the windows painted white and trac- 


eves. 
Surely when 


ing paper stuck on it to cut off the glare, 
men perform such stunts as these, which cut off still 
more light, the objection they have to ribbed glass is not 
all imaginative. 

There is in Brooklyn a series of buildings devoted to 
various industries, some requiring much light and others 
very little. It is very noticeable that the old buildings 
have ribbed and the new ones plain glass. It looks very 
much as though the ribbed glass had been tried and 
that it was finally decided to 

KF. J. Banger. 


found so unsatisfactory 


abandon it. 


Brooklyn, N. Y. 


Machinist Instruction in’ the 
Public-School System 


Some valuable suggestions have been brought out under 
I have had some of my seemingly 
I should like to reénter the 
what has 


the above heading. 
difficult problems solved. 
discussion at this time to 
written and to seek further light on the subject. 

It seems to me that Mr. Turbon hits the nail squarely 
on the head in his criticism of Mr. Kreider’s methods of 
To my mind there 1s absolutely no room 


comment on been 


instruction. 
in the vocational-school course in this stage of develop- 
ment for scrap-heap exercises. The vocational movement 
More schools will be started, and they will 


is growing. 


need equipment, part of which might just as well be 
designed and built in the schools now in operation. 
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Some will protest that such work is beyond the boys’ 
ability, but I believe, if the scheme suggested by Mr. 
Turbon on page 958 is followed, almost any of the 
ordinary machine tools within the capacity of the school’s 
We have carried out this idea 
for the past two years with good results. Very often 
it is necessary for the instructor to make the final ad- 
justments for the finishing cut on an important part, if 
the machine is to be carried on to completion. This fact 
should not eliminate the machine as a school product, but 
should be a legitimate part of the instructor’s work. 

The time element in school work is one point on which 
There are some here who think 


equipment can be built. 


I wish additional light. 
that time should not enter into the school work at all, 
believing that if a certain time is set on a job the boy 
is very apt to spoil.his work in an effort to approach the 
estimated time; they also believe that it is better to turn 
out a first-class job in six weeks than to scrap it in ten 
minutes. I am not sure whether or not they considered 
future attempts. 

Personally I believe that quality should be the foremost 
consideration, but the time element should always be 
present. The more a boy does, under adequate instruc- 
tion, during the course the more efficient he will be when 
he graduates. 

I shall he vlad 

Buffalo, N. Y. 


to see this time element discussed. 
GEORGE HEALD. 


* 


What’s the Matter with Our 
Methods of Threading? 
There may be something wrong, but I am certain it 
n the threading. I feel that 
We can go on producing as 


our chief 


is not wholly 
trouble lies in the gaging. 
perfect a thread as is possible ; but if we have to depend 
upon such gages as are being turned out at present by 
vage makers, we never will find a remedy. 

The editorial in question happens along at an opportune 
time. The words “accuracy” and “precision” have been 
supplemented by “good enough” and “let is go at that.” 
The Whitworth thread gages for the nose of 18-lb. high- 
explosive shells are a standing joke in our community. 
No two correspond. I considered it a joke due to ignorance 
when a tool maker (7) told the inspector he would 
make his gage small enough to fit the test gage; after 
swelling his chest and shining his “mikes,” he elaboratel) 
vround off the top of the threads. But when I received 
a certified gage from a maker claiming to make accurate 
vages and found the top ground off to make the outside 
diameter right, my feelings were not fit to print. 

it is admitted that a Whitworth thread gage is one 
requiring skill in its manufacture, but that does not 
excuse manufacturers for trying to palm off poor work 
on the anxious purchaser who pays the present high price 
for what is received. The way to be safe is to order a 
dozen thread gages and pick out an accurate one if you 
can find it, returning the others. 

Some thread gages received from tool firms lately have 
threads so rough that a common wrought-iron pipe thread 
would blush if laid alongside of it. IT am not naturally 
a pessimist, but I am affected with the same ailment as 
hundreds of others in the business and am hoping for 


a remedy. Joun HomEwoop. 


Alberta, Canada. 
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Methods for Making High-Speed 
Steel Go Farther 





SYNOPSIS 
ing high-speed steel points lo carbonesteel shanks 
; tools. The S¢ 


vif thods include hrazing Li ith a brazing compound, 


De tails of four methods for atta 


in making single-pointed cutting 
brazing " ith a piece oft sheet coppe - welding wei 


mild-stee ] 


and we ldina with the Oruace tay] ne flame. 


a flux composed of borax and filings, 





The increase in the price of tungsten steel, its scarcity 
and the scarcity of tungsten metal bring into importance 
all the means of successfully using high-speed steel points 
or bits for machine-shop tools. Several methods of bra 
ing or welding high-speed steel points to mild-steel shanks 


have been shown in the American Machinist during the 
past five years, and such processes are by no means ul 
known in American machine shops. 

With the purpose, however, of aiding in the economical 


use of the present available supply of high-speed steel for 


-ingle-pointed tools, four methods of attaching high-speed 
steel tool points to carbon-steel shanks are described in 
detail. 
shops and one from an American shop. 
the first three is a circular issued by the British Ministry 
of Munitions to British workshops, some coples of which 
the im 
portance of conserving the supply of tungsten steel, the 


Three of these are from the practice of British 
The source? ol 


have reached American shops. Commenting on 
opening paragraph of this circular reads: 
“Owing to the present scarcity of tungsten, it is of 
practicable 
high- 


the highest national importance that every 
should be the 
steel, and in order that this may be done, the use of 


economy exercised in use of speed 
high 
speed steel points brazed to carbon-steel shanks is strongly 
recommended. Tools made in this way are very widely) 
used and 


cheaper than tools made of high-speed steel throughout, 


are undoubtedly successful, and are much 
so that, even from the economical point of view, apart 
from considerations of national economy, the process is 
most desirable. In order to enable you to put the process 
into practical operation in your works, the following i 
formation is afforded.” 

These three British 


a commercial brazing compound; second, fire welding 


methods are, first, brazing, using 
using a flux composed of a mixture of borax and mild 
steel third, thin 
copper and powdered borax between the point and the 
shank. The fourth method, taken from an American 


filings: and brazing, using a sheet of 


shop, shows and describes 1) detail a process oft pre 
paring both point and shank for flame welding, using the 
oxyacetylene torch. This method is also used in British 


shops, and the circular lists the names of several that are 
in a position to demonstrate the particular processes used. 

The shank and 
British methods is illustrated in Fig. 1, 
the circular of the Ministry of Munitions previously re 
ferred to. 

“The illustration shows the appearance of a tool ready 


method of preparing point for the 


reproduced from 
The accompanying explanation reads: 

for the brazing process. The shanks are pieces cut off 
fron: rectangular black bar and can be made of ordinary 
mild steel, although in practice it is found that steel hay 


ing 0.5 per cent. of carbon gives better results. The end 


ot the shank whi h Is to recelve the } rt} speed steel poll | 
is ground down about Ve In. so as to present a clean sul 
face for brazing and location for the high spec d steel 


s ground upon the which are in 


point which two taces 


he shank 


Mi ritop 


COMPOUND 


contact with t 


First Bririsu Brazine Wrru A COMMERCIAL 


* According To ohe rhe theod. tne bora = accomp!) shee 


} } 


bY means of a brazing compoule Which 1s 


Laffitte’s bra: Ing com 


KAHOWh as 


pound and which does away with 


} 
i 


borax or any other flux. This compound ts 


the use of 


supplied in small compressed plates or sheets, and = in 
, ] 


practice a sheet of the compound is placed 


high-speed steel point and the shank, the whole ben 
llustration. The 


stee| 


between thy 


wired together as indicated by thi bra 


speed furnace, 


ing is usually accomplished in a high 


of the tvpe which contains two chambers, one for pre 


heating and the other for the final high temperature re 


quired for hardening the high-speed steel. In cases wher 
| 


this type of furnace does not exist, th pre heating can le 


done in any furnace, the object of preheating being to 





enable the bra compound to run effectively and t 

\ “4 

\ 

FIG. 1 POINT WIRED TO SHANK FOR WELDING 

OR BRAZING 

avoid cooling down the high-speed steel furnace by plac 
cold steel in it. The three parts, bound together as de- 
scribed, are placed in the first furnace and brought up 
to red heat, after which they are removed and the high 


speed steel point is tapped lightly with a hammer to dis 


tribute the braz ng compound hetween the two faces, after 
which the tool is put ito the high-speed steel furnace 
and brought up to the proper heat for hardening. While 
this is being done, the tool should carefully balanced 
so that the point does not slip away, as it is Liable to float 
on the brazing compound, which is fl 

“After removing from the high-speed steel furnace, 
a jet of air should be directed on the nose of the tool in 
the usual way, after which the tool can be dressed to 


shape on a grindstone 


used by Messrs. Sir W. G. 
Ltd. : Mather WX Ltd 


Armstrong 
Vickers, 


This method is 


Whitworth & Co.., 


Ltd.: Ruston, Proctor & Co.. Ltd Alfred Herbert, Ltd. 
Seconp Britisu Meruop—Fire Wetpine Wirin Borax 
Vp FINE STEEL FILINGS 
‘This metho - nm us ) a number of en neeri 
firms. The compound used as a f] iX ~ fA mixture of 
borax and mild-steel filings, or cuttings obtained from a 

hacksaw. 
“The borax Is pur©re hased mm crvstais, but betore mix 


he Ones 


until it 


when 


with the steel filings is melted slowly 


liquid and is then allowed to cool, 


it is pounded 


are one part of borax 


down to a powder. The proportions 


to two parts of steel filings or cutting 
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‘The shank of the tool is shaped at the point in the 


same way as for the first method, see Fig. 1, and the 
same applies to the high-speed steel point. 

“Before putting on the point, the shank is put into 
the fire and heated for 2 in. up or more, according to 
the size of the tool, to a red heat. It is then cooled for 
l., . long at the point befor putt ng on the flux. 

‘The tlhux is then put on about 14 in. thick, for a 1-in. 
square tool, and the high-speed steel point is laid on the 
top. The tool is then put into the fire and brought to 
a good red heat, after which it is taken out and examined 
to see whether the point is in correct position. If found 
to be so, it is given a few blows by the round of a ham- 
mer so as to fix it and to keep it from moving in the fur- 
ther process. It is again put into the fire and brought up 
to a welding heat, after which it is brought again to the 
anvil and welded, the blacksmith holding a fuller on 
rounding tool on to the high-speed steel port, and thy 
striker using a small hammer striking blows quickly and 


lightly. 

“The fuller is kept in the first instance toward the ba 
end of the front, the tool would 
collapse owing to the shank. After 
gradually 


} 


used at the 
sott 
fixed at the 


point, as, Il 
nature of the 
the point has been fairly back, it Is 


worked up toward the end, using very light blows, and, 
by this time 
the light hammering without giving way. 

‘The hardening is then performed as before des ribed ; 
ind after hardening, it is well to strike the 
so that the sudden jerk will cause the 
f it has not been properly welded.” 


John Lang & Sons, 


has cooled down considerab ly and can bear 


shank of the 
tool on the anvil 
point to tumble off 1 

This method is used by 


Scotland. 


Johnstone, 


‘The mild-steel shank and high-speed steel point are 
prepared as shown in Fig. 1. 
Tuirp Britisn Meruop—Brazine with SHEET Copper 
ND PowpbeEreED Borax 
“For brazing, a piece of sheet copper about ' n. 


| 0.040 in.] is p Nh wed between the shank and the point and 
powdered with borax (prepared as in the second method ) 
sprinkled thickly both top of the 
copper. The tool is then carefully put into a smith’s fire, 
the most important thing that the tool is 
perfectly level so as to prevent the point from slipping 
Wiring the point on, as 
shown in Fig. assist In preventing this. The front 
of the tool is then heat, the 
copper melts and adheres to both shank and point. The 


underneath and on 


being TO see 


off when the copper melts. 
1, will 
raised to a dazzling white 
and cooled 


when it 


tool is then carefully withdrawn from the fire 
blast until it is at a black heat, 
can be put in water. For this process the shank is prefer- 


down in an air 


ably milled; the milled part should perfectly flat and 
the point ground to fit.” 
This method is used by Messrs. Siemens Bros, Dyna- 
mo Works, Ltd., Stafford, England. 
FourtH MerHop—WELDING WITH THE OXYACETYLENE 
FLAME 


The cireular of the British Ministry of Munitions also 
mentions the fact that the flame 
welding is successfully employed by several firms who are 


oxvavetvlene process ot 


willing to demonstrate their processes to interested par- 
ties, The list of 
Pfleiderer & 


Messrs. 


James 


Werner, 
Bennie & 


comprises 
Peterboro: 


firms 


Perkins, Ltd.. 


MAC 
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Govan: Burmeister and Wain 
Fairbairn MacPherson, 
McDowall & Sons, 
Willans & Robins, 


Sons, Clyde Engine Works, 
Oil Engine Co., Ltd., 
Wellington Foundry, 
Walkinshaw Foundry, 
Ltd., Victoria Works, 

This 


States, and 


Glasgow : 
Leeds John 
Johnstone : 
Rugby. 
process is also used in the United 
and the following description are 
Root & Vandervoort Engineer- 


flame-welding 
Fig. 2 
practice of the 
Kast Moline, Ill. 

The mild-steel shank vs ym steel point or 
bit are shaped as shown at A and B, Fig. 2. The details 
give the turning 


from the 
ing Co., 


f one fe of setae dis 


proportions ( 


tool for roughing cuts, and for both right-hand and left- 
hand setting. The shanks and points may be forged or 














machined to the shapes given, but in the case of forg- 
R ght ind Rouat img ~ sg * ys 5 ™ 
a ios, (iah-speed Stee!) | 
tor We ana ~ ; "7 
. g a \ 
; { 90° 90° 
ye 4 . 
- ® ” 
| (Ga ~ ax 
Y Y 4 Offset on other 
L. plaice L. g's! side for leff~ 
é 4” hand fool 
A and foo! 
a iz ai ~ 
3 . 1 Oy 1 ° 
ar 0 
ne of 
tee 
Pe 
at 5 » > 
“ie | 
(Carbon ai ,) (Carbon ” Steel) 
Right-hand Left-hand 
Roughing Too! Rgnng eet 
= i 





WITH OXYACETYLENE- 
POINT 


TAILS OF TOOL 
WELDED 


FIG. 2 DE 


ings the angular surfaces must be ground to free them 


from scale, 
When welding, the tool is laid on its side and the parts 


blocked up so that they are in proper relation to each 


other. They are then welded, using an oxygen-acetylene 
welding outfit, with a torch having a tit, giving a flame 
about %¢ in. long. Round Norway iron ;4; in. in diameter 


is used for filling, and care is taken to prevent the flame 
from touching the high-speed steel point. The operator 
keeps the welding rod between the flame and the piece 
of high-speed steel. The angular grooves on the sides of 
the tool, as shown at B, are filled up a little more than 
flush, and most careful attention is given to see that a 
first-class weld is made. 

After the tool is welded, no hammering of any kind 
done on it, and all shi aping grinding. After 
rough grinding, the tool is hardened in the usual manner, 
and then after finish grinding, it is ready for use. 

The finished shape and dimensions of a right-hand 
roughing tool made by this method are shown at C, and 
a similar lelft-hand tool at D. Fig. 2. 


Is done by 
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ATT TTT TTT CEUTA “ dotannnnniitee i 
° ° 
>) 
ll L1G 
mil! TOVUAEUEVEATEEDUADEDONOAOAEUAUETEAUOTATAL AD AMAI EASA DANE T UA TEA ENTE 1 dull \ TELL LLL 
I-32 ff, “ - re intended to lb t too sh speed to bi 
The Need for a Uniform and these a | te wa t 
g © ‘| about propel sepa ratio ) oil rom the ( = 
Safe Boiler Code . ; , ) 
wecent experiments see! I tha the smatier-s ( 
Securing the salety of employees has become a very machines are more ¢ t 1 irger, that is, the 
important function ol shop management, but in too many turn out drier ¢« Is () the operation side, the length 
cases If is confined to the shop and does not extend to of time that the cl = mre " \ to stav in the sep 
the boiler room. This in too many small plants Is sO arator has a marked intluenc ipon the degree of d 
situated as to cause widespread damage in case of ex- ess. It is wise to make an occasional test to determine 
plosions. There are on the other hand many small shops just how long it is economical to whirl the chips. An 
which rent power and have ho control over the power other handicap To the « t « ration of such eentr! 
plant that may possibly blow up the whole shop. fucal separators is the need 0 stoppine the Trae hime to 
The way toward safety lies in the direction of adopt- empty and refill the par There seems to be no good 
ing stringent but rational laws concerning boilers, and reason why such machines should not be arranged to b 
all shop managers, whether supplying their own power tiol 


or renting it, should be interested in the matter of safe 
boiler rooms, 

A step in this direction is to secure the adoption of 
the Boiler Code of the American Society of Mechanical 


Engineers, which is the result of careful study and in- 
vestigation by some of the best engineers of the country. 
That such action is necessary can be judged by the record 
of one insurance company last year, which shows that 
its inspectors found nearly 25,000 serious defects and had 
to condemn almost 800 boilers which they found in use, 

Every safety engineer should be interested in the move- 
ment to secure safety in the boiler room as well as the 
shop, and particularly because it is a constant menace 
to the safety of such a large number of employees. The 
rules governing boilers on locomotives in interstate com- 


merce, as well as the rules for marine service, show that 


the Government engineers have for years recognized the 


danger of boilers. And as they are so closely conner ted 
with manufacturing industries, it behooves us all to work 
for the adoption of adequate boiler codes by all the states. 
To this end the American Boiler Society 
has formed to secure the legal adoption of the 


A. s. M. EK. Boiler Code. 


representing about all branches of the 


Uniform Law 
heen 
This consists of twelve members, 
boiler-making 

dustry, who are all devoting time and effort to secure its 
adoption. Everything seems to favor the movement, an 
lies in its 


the machine industry should aid so far as 


pow er, 


Reclaiming and Handling Oils 
Somewhere on the outskirts of every ma hine shop 
often out-of-doors—is a greasy, evil-smelling place where 


steel « hips are stored. Hf any quantity of these is allowed 


to accumulate, one will probably find pools of oil that 
have drained away and settled in near-by holes in the 
floor or depressions in the ground. That oil cost mon 


Along with the oil that drained from those chips has 
These 


} 


stinking oil are a text from which many a 


vone the loss of eood dollars. puddles of dirty, 
shop manager 
should preach a sermon on economy. 

His “firstly” might be an 
of the design and ope ration of t 


oil On th 


attack on the inefficiency 
] 


he centrifugal chip and 


separating machines. design side, many ot 


filled and emptied while in mo 


“Secondly in this shop economy the mana 


ver might well deal with the methods of 


transport hy 


the chips from the screw and other machines to the cen- 


trifugal separator. The usual devices—a leaky wheel- 
barrow. sieve-like metal cans and slopping oil buckets 

teach their own lessons, Oijl-tight receptacles should b 
used throughout, and these should be loaded, filled and 
transported in such a fashion that there will be a mini- 
mum of dripping down the sides and slopping on the 
floor. If every gallon of oil should be thought of as a 


the 


importance, after 


lesson. 


quarte! of a dollar, it might emphasize 


The “thirdly” should emphasize the 


the oil has been reclaimed from the chips, of the clean- 


ing and purifying processes to fit it to be returned to 


the machine tools. The really effective oil-filtering 
plant in a machine shop seems to be a species of rare 
bird. Yet the reasons that make careful filtration a 
necessity are many. 

Oil that has been run through a metal-cutting ma- 
chine is dirty: it is filled with fine metal particles, grit 
and iron oxide, or rust. The latter impurity comes from 
the action of the acid in the oil. i rene l\ attacks The 
steel chips, particularly when they are hot. It may lx 
pointed out that mineral « = are ot yposed to contain 
pres acid, but a great deal of screw-machine work Is done 
today with an oil blenck rom mineral lard oi! and hog 
lard oil. Hog lard oil always contains a certain percent 
ve of fatty acid. The older the oil, the more it has 

en used, the more it has been exposed to the air, th 


rearer 


The 


this amount. 


| ration is to supp! 


proper ( 


result o 


a reclaimed cutting lubricant that « not dull and grind 
out the cutting tools, that | a minimum of free acid 
and helps to produce accurate, u rm work. It is rece 
ognized that impure ¢ tting lubricants hav 
an influence upon the sizes cut by the tool, although this 
action has never been sat act ( The ey 
periment has been tri of too up a serew ma 

and beginning cuts with | ’ \ft t sizes wer 
rome established al the lard oil was pumped out 
and its place taken by another oil or cutting compound 
There followed an actual difference in the sizes cut when 
the ange in lubricant was made To check the appar 
ent results. the experiment was carried farther. and with 
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unchanged tool setting the machine was pumped out 
again and the original lard oil replaced. At once the 
normal sizes were cut by the tools. Thus all other con- 
ditions being the same, the condition of the lubricant 
affects the sizes of the work. 

In addition to these items of economy the sermoniz- 
ing general manager as his “fourthly” and “lastly” 
should insist upon the sterilization of the cutting oil each 
time it is filtered. It is well known that blood poisoning 
often follows the entrance of impure oil into scratches 
and minor hurts. 


#38 
*. 


Influence of Electric Motors on 
Machine Tools 

“Better knowledge of the data governing the design 
of machine tools. 

“Greater possibilities in regard to power. 

“Closer control of a machine tool in regard to speed, 
stopping, starting, etc. 

“Flexibility of the use of machine tools, by 
them portable, and by making a better shop construction 


possible.” 


making 


In these four items A. L. De Leeuw sums up the 
beneficial influence of the electric motor on machine tools, 
in a paper presented at the International Engineering 
Congress, held in San Francisco. The changes that have 
come because of these influences are often difficult to 
trace, because high-speed steels were introduced, practi- 
cally speaking, simultaneously with the application of the 
electric motor. The effect of each has been pretty much 
the same. 

From the first the electric motor provided means for 
the amount of power required to drive ma- 
With a better understanding of what these 
strains 

It is 
in re- 


ascertaining 
chine tools. 
power requirements were, came a knowledge of the 
and stresses developed in machine-tool members. 
probably true that all of the existing knowledge in 
gard to the power and pressures exerted in machine-tool 
operation is due to the adoption of the electric motor as 
a driving means. And what is true of our knowledge of 
power and pressures is also true of our information in 
regard to speeds. With an increase in our appreciation 
of the stresses of machine-tool members have come im- 
provements in frame construction, particularly in designs 
to insure rigidity. With an increased knowledge of what 
speed means in production has come a deliberate attempt 
to gain greater convenience in machine-tool handling. 
And with the adoption of chains and gears, which could 
not be run in the open because the device must be prop- 
erly lubricated, has come an increase in the safety of 
machine-tool mechanism. 

All of these changes sum up under the first influence 
listed by Mr. De Leeuw. In fact he believes this to be 
the greatest of the four, and says: 

“The writer believes that the most marked and most 
beneficial influence of the electric motor on machine tools 
has been the bringing into view of the lack of the funda- 
machine tools, and that it has 


mental knowledge of 


opened up a new era for the machine tool, which may 
be called the scientific era. 
In contrast to the scientific era that we are just en- 
tering, he pictures the past as follows: 
“Machine tools have been the product of the require- 
They were simply contrivances to 


b>] 


ments of mechanics. 
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help the mechanic in his work. They were more or less 
highly developed implements. Their various features 
were products of development and evolution, rather than 
of invention. The scant knowledge of their principles 
was the result of observation, rather than of experimen- 
tation. Mathematics had never been applied to machine 
tools. The strains to which machine-too!l 
members were subject were not known. The forces re- 
quired in the machine tools and the amount of power for 
certain work to be done in a machine tool were absolutely 
unknown, and what is more, this lack of knowledge was 
not recognized as such. It is due to the electric motor 
that this condition of affairs in regard to machine tools 
has become recognized, and that efforts have been made 
to put their design and application on a more scientific 
basis. It must also be stated here that very little has 
been done, so far, along this line. Nevertheless, we must 
thank the electric motor for the fact that we are now 
aware of our ignorance and are at last put in a position 
to seek for knowledge and data, on which a theory of ma- 
chine tools may ultimately be built.” 

The influence in regard to the application of power in 
machine tools is perhaps as apparent as any. With the 
opportunity to apply more power, more was used, until 
now motors are connected to ordinary-sized machines of 
a rating that was unthought of a few years ago. To 
be sure, the requirements of high-speed steel go hand in 
hand with the ability to apply more power. And when 
we observe the final effect we must not forget that both 
factors have contributed to the increase. 

The closer control of machine tools has become a real- 
ity and has led to such expressions as “centralized con- 
trol,” “localized and These are now 
almost everyday expressions in describing the features 


stresses and 


control” others. 
of machine tools. 

The item of flexibility needs no amplification. It is 
customary so to drive all machines in isolated locations 
those set up under craneways, those intended for special 
overtime work, those that are portable and those intended 
to be used on floor-plates. Flexible shafts and other con- 
nections of the days before are now almost forgotten. 

To turn the tables, it must be remembered that ma- 
chine tools have also influenced the design and application 
of motors. The requirements of machine-tool operations 
have brought into being the adjustable-speed motor in 
its various forms. 
in the reversing motors for planers and a number of 
systems of machine-tool motor control. In spite of this 
it is probably true that the fundamental design of motors 
has not been materially affected. 

One of the most desired things at the present moment 
is a standardization of machine-tool motor proportions 
and sizes in such a fashion that we may have the much 
desired elements of interchangeability and uniformity. 
With the influence and the electric- 
motor industry and the machine-tool building industry, 


The same requirements have brought 


inter-reaction of 


such standardization ought to be possible at a not far 
distant date. It would be a further influence of machine- 
tool design upon electric-motor design. 
x 

On page 110 is reprinted editorial comment from the 
Engineering and Mining Journal, pointing out that re- 
lief from the present scarcity of tool steel may be found 
in the substitution of molybdenum for tungsten as the 
principal alloving element. 
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Hand Miller with Weight Feed the regular type is the addition of a demountable guid 
The illustration shows a hand miller recently developed which is used in conjunction with the regular guide to 


ro . mh ee . . ybtal » correct spacing of » keyways, o1 
by the U. S. Machine Tool Co.. Cincinnati. Ohio. obtain the correct spacing of the multipl keyways, o1 


splines. While these tools are made specially to mill 


double, triple or quadruple keyseats, the one shown Was 





made to mill the keyways in a six-spline automobile gear, 
shown at the right. In this case the additional guide is 
spaced one-sixth around the circumference of the body 
from the regular guide, 

When using this tool, the first keyway is milled without 
the use of the additional guide. Then the additional 
guide is screwed into its lox ating slot and inserted into 
the milled keyway. As the end of this guide extends 
down below the cutter, it enters the cut keyway far enough 
ahead of the cutter accurately to space and steady it for 
the second cut. When this is milled, the tool is again set 
with the spacing guide in the keyway last milled, and so 
on around the hole. These tools can be used in any good 
sized drilling machine. 


Torpedo-FlasK Boring Machine 


The illustration shows a machine recently developed 
by the Newton Machine Tool Works, Ine., Philadelph i. 
Penn., for rapidly finish-boring torpedo flasks. 

The outside of the flask is gripped in two revolving 
chucks which are rotated in unison by a common shaft 
through wormwheels. The boring bar is stationary and 





is equipped on each side with tool heads which pass each 











other without interference. 

HAND MILLER WITH WEIGHT FEED Each tool head has power feed along the bar, with 
In general the design and construction will be appar- automatic release, and has adjustment at right angles 
ent from the illustration. It will be observed that a to the axis of the bar in a movement controlled with 
weight feed is provided for use on both the cross and formers conforming to the contour of the flask. 


the vertical feed. The main head, on which the drive motor is mounted 


a and to which the boring bar is attached, has reversing 
last-power traverse on the base to permit the insertion 
° ° a a 
Milling Multiple Keyseats and withdrawal of the boring bar alt r the flasks ure 
The tool shown is an adaptation of the regular type of — located in the revolving chucks 
keyseat-miller tool made by the National Machine Tool When inserting the flasks, the idea is to adjust 
Co., Cincinnati, Ohio. The difference between this and head away from the stationary or end head, to give a 























MULTIPLE KEYSEAT TOOL TORPEDO FLASK BORING MACHINE 
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distance greater than the leneth of the flask, which Is 


then moved horizontally through the chuck on the sta- 


tionary head; the movable head is adjusted back over 
the flask until it reaches the desired position. The chuck 
jaws are of special design. 


Vertical Hydraulic Press 


There is little explanation needed as to the construc- 

















tion or scope of the press shown, The design of the 
machine is such as to make it adaptable to a wide variety 
| 
VERTICAL HYDRAULIC PRESS 
Stroke, 18 in.: distance hetween columns, 42 in distance 


20 tons 


from platen to ram, 24 in.; capacity, 


of straightening, forcing and broaching work. The ram 
pullback is by air or counterweight. 

The constructional details in general follow the lines of 
the Metal- 


the previous machines made by the builders 
wood Manufacturing Co., Detroit, Mich. 


Heavy Cone-Driven Lathe 
The Bridgeford Machine Tool Works, Rochester, N. 


has strengthened and otherwise improved the 26-in. 


lathe, as illustrated 
The improvements include a further reinforcement © 
the bed hy 


herewith. 


using a center rib, and the 
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rom the solid. having coarse pitch and wide face tor 
The back gear sleeve and pinion are a steel 


cut 
heavy duty. 
forging. 
The carriage is of heavy construction and has a 3814- 
in. bearing on the V’s. There are independent frictions 
for both cross and lateral feeds, these being controlled 


from the apron. This provides the usual interlocking 
mechanisms to prevent the engagement of both feeds at 
once. The apron is of the double-wall type and this, 
together with the compound rest and cross slide, is of 
extra heavy construction. 
The regular equipment includes large and small face- 
plates, compound and center rests, the standard set of 
' 


change gears, countershaft of self-oiling type and either 
American or English tool post. 


“Clipper” Belt Lacer 


In the illustration is shown a new model of the Clipper 
belt lacer, known as the No. 3. It is designed to lace 
belts more easily, from the added strength and the power 


which can be applied. This increased power is estimated 




















CLIPPER BELT LACER 


at 50 per cent., enabling an average man to push 6 in, of 
hooks into a belt. The lacer shown is the latest model 
of the Clipper Belt Co.. Rapids, Mich. 


Lacer Grand 





addition of a rack and paw! at the rear 
of the tailstock for use on heavy work. 
Both headstock and tailstock have been 
improved as to strength, rigidity ind 
lubrication. The lathe is now built with 
either a o-step cone for 5-in. belt or 
with 4 steps for a 4-in, belt, as may be 
is of the double- 


desired. The apron 
wall type, Spindle speeds of 6 to 260 
rp.m. are available. The machine 


weighs 8,000 Ib. The spindle, which 














has a has bear 


21¢-in. hole through it. 


Ings ot bronze : the driving gears are HI 


MANUFACTURING LATHE 
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Hand Screw Machine 


The hand screw machine shown is a 114-in. machine, 


geared head, positive power feed to 


friction 
slide, 


having a 
the 
wire 


turret independent chucks, 


feed, 


stops, automat 


oil pump and piping. All operating levers 
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the Federal trade law, which 


authorizes the commission ‘upon the 


tion 6 of commission 


application of the 
Attorney General to investigate and to make recommenda 


tions for the readjustment of the | corpora 











tion alleged to be violating the anti-trust acts in orde1 

that the corporation may thereafter mainta its orga 
ization, Manavement al conduct ) 
business in accordance with law. 


“In cases as to w both the Dk 


partment of Justice and the Federal 
Trade 


such for example 


jurisdiction, 


‘ 
Commission have 


as those arising under 


the Clavton act, the department will 
await the conclusion of the commis 
sion’s proceedings as to any matters in 
which the commission’s jurisdiction is 
first invoked. 


“It is not improbable that the work 
between the Depart 
the Federal Trad 
is to follow along th 


rement 


eustics 


ny arran 


ment ol and 


Commissiol san 


lines as have been established bv cus 
tom as between the department and 
the Interstate Commerce Commission 


with relation to violations of the act to 
regulate commerce, as a result of which 


arrangement the department rarely, if 








SCREW 
feed, 


FRICTION-HEAD 


Collet opening, 1's in.; 


HAND 


power 9 in.; 


are within easy reach, with reverse obtained through 
countershaft. 

The maker, the E. H. Wachs Co., Chicago, Ill. is not 
a newcomer, but is merely reéntering a field of former 
endeavor, with a lathe of new design. 


Present Government Attitude 
Toward Business 


Since the enactment by Congress of the Federal trade- 
commission law and the Clayton law, the Federal Trade 
Committee of the Chamber of ted 
States has been constantly presented with inquiries not 


iY e?\X\- 


Commerce of the Un 


only relative to the relationship which it might 
pected would be established between the Department 0 
and the Federal Trade 
where jurisdiction seems to overlap, but also as to the 
Department of Justice with 


Justice Commission at points 


probable attitude of the 
spect to future proceedings. 

It was explained to the Attorney General by the repre 
that if he 
as reassuring to tl 


re- 


sentatives of the national chamber would ex 


press himself it might be regarded 
public mind and at the same time dispel some of the un 
certainty existed. Several inter 
views have resulted between the Attorney General an 
latter 


which has heretofore 


members of the Federal Trade Committee, and the 


hodvy now offers the follow hy 


summary : 

“Persons entering into transactions in good faith, hav- 
ing good cause to believe them lawful, will not be crim 
inally prosecuted, but if their business be found violative 
of the law, thev will be g 
conformity with the law without legal proceedings, unless 


iven opportunity to readjust in 


consent decree in a civil suit is desired. 
“The Department of Justice intends to give substan- 
isions of paragraph E of sec- 


tial recognition to the pro 
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6 turret 


ever, Institutes proceedings without the 
the In 
terstate Commerce Commission.” 

the official attitude 
no doubt the 


recommendation or sanction of 


holes 


This explanation of toward th 


trade laws involved will clarif situation, 


Making Sword Scabbards 


The making ol scabbards has been done Ih the past 


by a number of usually in small quantities, as 


the | 


concerns, 


the demand is limited 1) nited States, SiC tive 
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FIGS. 1 TO 4 THE CUTTING AND FIRST ROLLING 
OPERATIONS ON THE SCABBARD 
beginning of the Kuropean War. nowever, Olnel rms 


With this 
that the description will pro 


have become interested in their manufacture. 
fact in mind and thinking 
of interest to the reader, the operations followed in mak- 


ing scabbards are here set forth. 
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The firm of Charles Schilling, Philadelphia, Penn., is 
one of the oldest in the industry, having been in existence 
with the present owner and his father for over half a 
century, and the illustrations and methods here outlined 
were obtained at this shop. 

The first operation in making the scabbard is cutting 
to shape. For this work a templet is laid on the steel 
heet and the shape marked off. This shape is then cut 
The steel used for making scab- 
One of the 


$ 
out with power shears. 
bards is No. 21 gage (0.034 in.) thick. 
scabbard blanks is shown in Fig. 1. 


RoLLING THE BLANK STRAIGHT 


The blank is bent over by hand and the steel former, 
Fig. 2, placed on the inside. The former and the blank 
are then gripped between jaws in a machine, and a hard- 
ened-steel roller made with a concave face is fed over. 
This action forces down the blank against the former. 
The roller is fed down and made to travel across the blank 
until it has been forced to the shape of the former. The 














fees 























— ——* 
| mm 1s — 
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FIGS. 5 TO 7. THE FINAL OPERATIONS 
scabbard is then slid off and the longitudinal seam 


brazed, a coke fire being used to obtain the necessary 
heat. 

The scabbard, after it has been rolled straight and 
brazed on the seam, is shown in Fig. 3. The part is 
slightly bent over in a vise until it can be slid on the 
curved former, Fig. 4. 

It is then placed in a set of vise jaws, which are made 
with a contour similar to the former, and dropped into 
position in the same machine used for the straight roll- 
ing operation. The roller is operated in a like manner 
until the scabbard has been forced to the same shape as 
The part is then removed and the lower end 
One of the scabbards at the 


the former. 
peened over and brazed. 
conclusion of these operations is shown in Fig. 5. 


FINAL OPERATIONS ON THE SCABBARD 


The scabbard is ground all over on the outer surface 
until the desired smoothness is obtained. The shoe A, Fig. 
6, strap rings B and top guard C are then slot soldered 


into position, as shown. The scabbard is finally nickel- 


plated and polished until the proper finish is secured. 

One of the scabbards with a sword in position, ready for 
delivery, is shown in Fig. 7, and the finish produced 
and final appearance of the scabbard are apparent. 
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NEW PUBLICATIONS 











ENGINES. By C. 
Published 
New York. 


RUN AND INSTALL GASOLINE 
96 pages; 3%x6 in.; paper covered. 
W. Henley Publishing Co., 


HOW TO 
von Culin. 
by the Norman 
Price, 25c. 

This is a handy little pocketbook for those installing or 
using gasoline motors. It is written particularly for users of 
motor launches, and in addition to information concerning the 
motor itself, it deals with navigation and hull construction 


of small boats. 


25x38__in. 


FORD ENGINE CHART. By Victor W. Page. 
Published by the Norman W. Henley Publishing Co., New 
York. Price, 25c. 
This chart shows sectional and assembled views of the 


Ford engine and transmission units, the thermo-siphon cool- 
ing system, the Ford ignition system and the carburetion 
group, from the gasoline tank to the motor manifold. It 
names all the different parts and shows their relation to one 
another. In addition it gives considerable condensed in- 
formation as to the various troubles which can occur in an 
internal-combustion motor, the symptoms shown by the dif- 
ferent troubles and, by inference, the proper remedy, It 
should be useful to both the user and repairman. 


PRACTICAL APPLIED MATHEMATICS—By Joseph W. L. 
Hale. Two hundred and six pages, 4%x7 in.; 185 illustra- 
Published by the Norman W. Henley Publishing Co., New 
York. 

Kimball* 

This book and its companion volume, entitled “Practical 
Mechanics,” by the same author, are intended for use in trade 
apprentice schools, the two taken together constituting a 
fairly comprehensive, though simple, presentation of elemen- 
An effort has been made 


Reviewed by Dexter S. 


tary mathematics and mechanics. 
therefore to obtain a logical sequence throughout the two 
volumes. These books are based on instruction sheets de- 


veloped by the author in five years’ experience organizing 
apprenticeship schools for the Pennyslvania R.R. 

The contents of this volume are presented 
chapters under the following headings: 

Simple Processes (in arithmetic), Common Fractions, Deci- 
Ratio and Proportion, Measurements of 
geometry), Mensuration of Rectangles 
and other Four-Side Figures, Mensuration of Triangles, The 
Circle (its properties and its mensuration), Mensuration of 
Simple Solids, Use of Rules and Formulas, Simple Equations, 
The Binomial, Use of Tables and Curves, Cube Root, Mensura- 
tion of Prisms, Pyramids and Cones, Mensuration of Miscel- 
laneous Solids, Miscellaneous Rules for Polygons, Miscel- 
laneous Rules for Length, Area and Volume, Metric System, 
and an Appendix containing tables of square roots, cube roots, 


in 20 short 


mals, Percentage, 
Angles (elementary 


etc. 

The volume is therefore an elementary treatise on arith- 
metic with comprehensive applications. As might be expected, 
many of the illustrations and problems are drawn from the 
field of railway practice; in fact that is so much so, that the 
book may not be so interesting to students in other lines 
of work as its scope and purpose warrant. While the treat- 
ment is simple and concise, the contents of the book are by 
no means watery, and the student who has mastered it will 
basis for the trades. It would 


have a sound mathematical 

probably prove a little difficult for independent study, but 
it should be found useful in technical high schools and in 
trade and vocational schools generally. 


MECHANICS AND ALLIED SUBJECTS—By 
Hale. Two hundred and twenty-eight pages, 
illustrations; indexed. Price, $1. McGraw- 
York. 


Reviewed by Dexter S. 


PRACTICAL 
Joseph W. L 
4%x7 in.; 201 
Hill Book Co., New 


Kimball* 


This book and its companion volume, entitled “Practical 
Applied Mathematics,” by the same author, are intended for 
use in trade apprenticeship schools, the two taken together 
constituting a fairly comprehensive, though simple, pres- 
entation of elementary mathematics and mechanics. An 
effort has been made, therefore, to obtain a logical sequence 
throughout the two volumes, and hence this volume pre- 
supposes a knowledge of elementary arithmetic and simple 
arithmetical applications. Both books are based on instruction 
sheets developed by the author in five years’ experience in 
organizing and operating apprenticeship schools for the 
Pennsylvania R.R. 


*Profeesor of machine 
College, Cornell University. 


design and construction. Sibley 
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The contents of the book are presented in 20 short chapters 
under the following chapter headings: 

Forces (general conceptions), Gravitation, 
Specific Gravity, Screw Threads, Calculation of Levers, Pulleys 
(Block Tackle), Inclined Plane and Wedge, and 
Lathe Gearing, Belts and Pulleys (considered as mechanism 
only), Efficiency of Machines, Motion, Cutting Speeds, Volume 
and Pressure of Gases, Work and Power, Calculation of 
Belting (for power), Energy, Heat, Logarithms (with simple 
applications), Measurement of Right Triangles (elements of 
trigonometry), Measurement of Oblique Triangles (further 
trigonometry), Electricity, Strength of Materials. 


Density and 


and Gears 


Unlike its companion volume, the illustrations and prob- 
lems included in this book are not drawn to any considerable 
extent from the railway field but are quite general in their 
scope. The treatment is concise and practical and the book 
contains a large amount of information for its size. Like its 


companion, it will probably be rather difficult for independent 
study, but when a student has mastered it he will have 
accomplished something worth while. 
There are a few consistencies in its 
One wonders why in a book 
is so valuable, three pages should be 
of « lathe and a tabulation of its 300 or why 
paige should be devoted to pictures showing ten 
by machinists, or why it is more important to there illustrate 
the hacksaw than a monkey wrench But these, after all, 
are small defects in a book that has many valuable features. 
PURCHASING—By H. B. Twyford. 
six 6x9-in. pages; 112 illustrations; 
D. Van Nostrand Co., New York. 
The appearance of books on purchasing is another indica- 
tion of the growth of the science of management A few 
years ago purchasing ability was synonymous with personal 
shrewdness; and while, no doubt, some elements of this char- 
acter will always remain it appears that even in this work 
there are basic principles that can be written into books. 


make-up however 
of this character, where 


devoted to a 


space 
drawing 
parts, another 


tools used 


Two hundred and thirty- 
indexed. Price, $3. 


This volume is a businesslike treatment of the problems 
and methods of purchasing as they appear to one who has 
had a long and varied experience in this field. It contains 
little on the psychology of buying, and such philosophy as 
it does contain is not of the speculative kind, but practical 
and direct. 

The subject matter is presented under four main sub- 
divisions and 15 chapters as follows: (a) 


Purchasing— 
(1) Principles of Purchasing, Considerations; (2) 
Functional Position of Purchasing (3) Ethics of 
Buying. (b) The Purchasing Organization—(4) The Purchas- 
ing Agent; (5) The Purchasing Department; (6) Organization 
of Department; (7) System of Procedure. (c) Operation of 
Purchasing Department—(8) Obtaining and Tabulating Proper 
Records; (9) Work Connected with Requisition and Order; 
(10) Invoices and Method of Handling; (11) Operation of 
Stores. (d) Purchasing as Practiced—(12) Purchasing for 
Railroad Construction Work and for Operation of Electric 
Railroads; (13) Purchasing for a Manufacturing and Construc- 
tion Co.; (14) Purchasing for Construction and Operation in 
Widely Separated Localities; (15) Purchasing for a Small 
Manufacturing Establishment ; 
The deals with 
underlie purchasing. 
the ethical are high 
The treats of 


General 


Considered: 


that 
and 


the principles and ethics 


The 


first section 


successful reasoning is sound, 


standards 


second section the work of the purchasing 


agent, the relations that he and his department should hold 
to other departments and the general organization of the 
purchasing department These chapters constitute a clear 
and intelligent solution of these problems; and while the plan 


is developed for a large organization, the principles laid down 
apply equally well to a business Mr 
that a purchasing department should intelligently 
other departments instead of handicapping them, as is 
the case, is worthy of attention 

The third section treats of the 
purchasing department. Typical forms and blanks are inserted 
in sufficient number only to illustrate the important points. 

Each chapter in the fourth section describes in some detail 
with which the 
referred to 


idea 
the 
often 


small Twyford's 


serve 


actual operations of a large 


the purchasing department of some enterprise 
author has had actual experience. The 
range from large and complex ones to a small and simple one 


businesses 


Each chapter is well illustrated with forms and blanks, the 
general idea being to present a range of practical illustrations 

The work is well written, the rcasoning is clear, and the 
book on the whole is excellent It should be helpful, not 


only to purchasing agents, but also to managers who have not 
given this important feature of management much attention. 

One of the best features of the book is the care the 
author has taken to point out the limitations that should be 
observe, in laying out systems of any kind and the danger 
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from borrowing methods instead of developing such office 
machinery as the particular case demands In other words, 
the book deals largely with principles and is not a mere 
collection of forms taken from the author's experience 

The reviewer takes exception to the author's inference in 
Chapter 11, that the method of drawing material from the 


the method by 
the 


says it is 


stores by foremen’'s requisitions is better than 
production advance If 
material the 
where in should 


orders made out in Saving ol! 


costs is as author else- 


the 


important as 


text, no foreman write requisitions, since 


this is one of the most wasteful of methods A foreman who 
is doing his full duty has no time to do such work as 
accurately as it should be done, and as accurately as good 
cost-finding methods demand Modern methods tend toward 


the including 
the 


quantities 


procedure 
drawing of it 
Any 


Planning all advance, 

purchasing of the 
the just 
shop large enough to 
like what Mr. Twyford 
of production department that 


operations in 
material 
the 
have a 


and fron 


storeroom in right progressive 
anything 
form 


give the purchas- 


purchasing department 


advocates will also have some 


will not only 


ing department accurate information regarding the material 
required, but will also advise the storekeeper just how much 
material a job requires and when it will be wanted, 





PERSONALS 





lassevevensrees 





D. E. Jones has been promoted to foreman in charge of the 


night force at the factory of the Peters Cartridge Co., Kings 
Mills, Ohio. 
Charles Piez, president of the Link-Belt Co. has been 


elected president of the recently organized Electric Steel Co., 
Chicago, Il 
H. W. Kruesberg, of the Tool Works 
Cincinnati, Ohio, was presented with a loving cup by his 
employees as a New Year's testimonial 

E. C. Waldvogel, for the past 11 
the Yale & Towne Manufacturing Co., 


president Champion 


Co., 
years associated with 
has been appointed gen- 


eral manager, with headquarters at the home office. 

William H. Carpenter has been appointed manager of the 
Mayo Radiator Co., New Haven, Conn Mr. Carpenter was 
formerly superintendent of the Bristol Brass Co., sristol, 
Conn. 


assistant general 
Ohio. has 


appointe 
Tod Co., 


French, recently 
the William 


S. Shirley 


manager of Youngstown 


assumed the general management of the plant operations 
succeeding L. A. Woodward, who has retired. 

A. S. Baldwin has resigned as works manager of the R. D 
Nuttall Co., Pittsburgh, Penn., to become manager of ordnanc: 
for the Poole Engineering and Machine Co., Baltimore, Md 
Mr. Baldwin was previously held similar positions with the 
Drigges-Seabury Ordnance Corp. and the American British 
Mfe. Co., and was for four years general manager of the 
Alberger Pump and Condenser Co. 
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George R. Ray, founder and president of the Manistee Iron 
Works, Manistee, Mich., died at his home in that city on Jan 

George H. Cushing, plant superintendent of the H. B 
Smith Co., Westfield, Mass., died on Jan. 6 Mr. Cushing was 
a native of Worcester, Mass., and was 55 years old 

William A. Comstock, president of the Cleveland Wire 
Spring Co., Cleveland, Ohio, died on Jan. % as the result of 


injuries sustained when he was struck by an automobile 
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The organization of the Electric Steel Co., of Chicago, I 
rcpresents a new development for that section in that the 
plant will confine itself to small castings of the alloy variety 
The plant will be located at 3lst and Wood St., in the forme 
works of the Wildman Boiler Co., and the organization has 
progressed sufficiently to insure delivery of product by Mar. ! 
The officers of the new company are: Charles Piez, president 
and P. L. Coonley, secretary and treasurer, who are respe 
tively president and vice-president of the Link-Belt Co, Th: 
active management of the company will be in the hands o! 
John M. Olmsted as vice-president, who has been a membre 
of the sales force of the Link-Belt Co. These three with W. C 


Frye and C. Milwaukee, constitute the board 


of directors 


R. Messinger, of 
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Prices--Materials and Supplies 
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PIG TRON—Quotations were current as follows at the 
points and dates indicated 
Jan. 14 Dec, 17 Jan. 15 
1916 1915 1915 
No. 2 Southern Foundry, Rirmingham $15.00 $14.00 $ 9.50 
No. 2 X Northern Foundry, New York 19.75 19.00 14.25 
No. 2 Northern Foundry, Chicago 18. 50 18.00 13.00 
Bessemer, Pittsburgh 21.45 19 45 14.70 
Basic Pittsburgh 18.70 18. 45 13.45 
No. 2X, Philadelphia 20.00 19 50 14.25 
No. 2, Valley furnace IS. 50 18.00 12.00 
No. 2 Southern, Cincinnati 17.90 16.90 12.40 
Basic Eastern Penn 19.50 Is O00 13.50 
Gray forge, Pittsburgh Is 45 17 95 13.45 
MISCELLANEOUS METALS—NEW YORK 
Jan. 14, Dec. 17 Jan. 15 
1916 | O15 1914 
Cents per pound ~_—- 
Copper, electrolytic (carload lots) 24.00 20.00 13.75 
lin 41.00 40.00 33.50 
Lead 5 90 5.40 3.90 
Spelter 17.624 18.00 6.05 
Copper sheets, base ; 3).00 25.00 18.50 
Copper wire (carload lots) 30.09 28 . 25 14.25 
Brass rods, base 35.00 97 . 25 13.00 
Brass pipe, base 38.00 32.00 16.50 
Rrass sheets 35.00 27 .25 13.25 
Bolder 4 and 4 (case lots) 25.75 24.25 22.00 
ST. LOUIS 
Lead 5.77 be Spelter 18.50 
In New York, Lake copper is quoted nominal at 24c. cash 
and deliveries are not promised until June 
MONEL METAL—The following prices hold 
Mill Lengths 8 Ft. and Over 
10,000 6,000 2,000 500 =Less than 
Lb Lb Lb Lb 500 Lb 
Size, of a Size of a Size of a Size of a Size of a Size 
In and Over and Over and Over and Over and Over 
Rounds—Squares Cents per Pound 
As ty 31.50 32.00 32.50 33.00 36.00 
} * 31.25 31.75 32.25 32.75 35.75 
i to lj 41.00 31.50 32.00 32.50 35.50 
1% to 2] $1.75 32.25 32.75 33.25 5.25 
Rounds 
to Sy 32.50 33.00 3. 50 36.00 37 00 
Squares 
3 32. 50 33.00 33.50 16.00 37.00 
Rounds 
3) to 3H 32. 25 32.75 13.25 5.75 36.75 
Squares 
By to 34h 2.25 32.75 33.25 15.75 36.75 
Rounds—Squares 
4 to4 33.00 3.50 6.00 36.50 37.50 
5 to 6} 16.00 36.50 17.00 34. 50 38.50 
7 36.50 37 00 37.50 38.00 39.00 
Flats 32.50 33.00 33.50 36.00 37.00 
Flats not rolled wider than 6 in. or less than } in. thick 
Hexagon Bars two cents (2c) per pound over corresponding size of round rods 
For cutting to any specified length not shorter than 1 ft 
add le. per Ib 
The scrap allowance is 18c. per lb. delivered at works 
STANDARD PIPE 
Discount 
Black Galvanized 
Jan. 14, Jan. 15, Jan.14, Jan.15, 
1916 1915 1916 1915 
4,-. to 2-in. steel butt welded 77 S1 §2%% (210% 
Ylo- to 6-in. steel lap welded. 76° SO 614.% 2%. 
At the above discounts, the net prices follow 
Cents 
flack Galvanized 
Jan. 14, Jan. 1 Jan.14, Jan. 15, 
Diameter, In 1916 1915 1916 1915 
, 2.65 2.20 1.31 3.15 
l $91 3.24 6.37 1.67 
1% »29 1.38 62 6.30 
l 6.33 25 10.31 7.55 
N51 7.05 13.88 10.15 
14.04 11.70 22.52 16.70 
} 18.36 15.25 29.45 21.80 
i 26.16 21.80 $1.97 31.00 
15.62 "9 60 »6.8S8 $2.20 
16.08 38.40 73.92 54.60 
SAL SODA—The quotations below are per 100 Ib. at the 
places designated 
OW SOTE ccces $1 00 
Philadelphia iD 
ANTIMONY For spot delivery on Chinese and Japanesa 
brands, duty paid 43c. per lb. is asked 











STEEL SHEETS- 

-Cents per Pound — 
fe Sheets from Warehouse, New York 
slack Jan. 14,1916 Dee.17,1915 Jan. 15,1915 

No. 12 3.00 2.70 

No 14 3.05 2.80 

No 16 3.15 2.90 

Nos 18 and 20 3.15 2.95 

Nos. 22 and 24 3 20 3.00 

No. 26 3.05 

No 28 3.15 

_ Galvanized 

No. 24 5.05 1.80 3.05 
No. 26 20 4.95 3.20 
No. 2S 50 5.25 3.50 

ZINC SHEETS—The following prices prevail: 

Quantity Cents per Lb 
Carload lots, f.o.b mill 23.00 
In casks, New York 24.00 
Broken lots, New York.. 25.00 


SEAMLESS DRAWN TUBING—As we go to press, the 
base price is 35c. for brass and 35c. for copper. For immediate 
stock shipment 8c. is added, which gives the following quota- 


tions 





Pound————. 
-—— Brass ——, 


—— Cents 
—Copper— 


per 





Jan. 15, Jan. 15, Jan.15, Jan.15, 
Diameter, In 1916 1915 1916 1915 
% to 21. 38.00 20.00 38.00 16.00 
3 38.00 21.00 38.00 17.00 
3e 39.00 21.50 39.50 17.50 
4 10.00 22.00 40.50 18.00 
412 42.00 23.00 42.50 19.00 
5 $4.00 24.00 44.50 20.00 
6 15.00 27.00 45.50 23.00 
7 17.00 29.00 47.50 25.00 
S 19.10 31.00 49.60 27.00 
OLD METALS—The following are the dealers’ purchasing 
prices in New York: 
; — Cents perPound 
Copper Jan. 15,1916 Dec. 17, 1915 
Heavy and crucible... 18.50 16.50 
Heavy and wire 18.00 16.00 
Light and bottoms 16.00 14.00 
Lead 
Heavy 12.50 4.25 
Light 10.00 4.00 
Brass 
Heavy 12.50 11.25 
Light 10.00 9.00 
No. 1 yellow od turnings 12.50 11.50 
No. 1 red turnings 12.00 11.00 
Zine 12.00 10.00 
COKE—Telow are the prices per net ton at ovens, Con- 
nellsville, and cover the past four weeks: 
Dec. 25 Jan. 1 Jan. 8 | Jan. 15 
1915 1916 1916 | 1916 
Prompt turnace . $3.00@3.50 $3.00 4 3.50 $3.25 @ 3.50 $2.50 
Prompt foundry 3.504 4.00) 3.50@ 4.00) 3.50 3.754 4.00 


STEEL SHAPES FROM JOBBERS' WAREHOUSE, NEW YORK 





Jan. 14 Dec. 17, Jan. 15, 

1916 | 1915 | 1915 

— Cents per pound—— 

Steel angles base 2.50 2.40 1.85 
Steel T's base 2.55 2.45 1.90 
Machinery steel (bessemer). 2.50 2.40 1.80 

The above prices are for angles 3 in. by % in. and larger 
and tees 3 in. and larger. 

TURNBUCKLES—On sizes smaller than 1% in. diameter, 
ot off list is charged, and on 1% up to 2 in. diameter 40°, 
At this rate prices follow 
Size In Size In Size In 

8 $0.20 7% $0.375 1% .. $0.90 
21 ] 44 15 1.05 
95 («1% 50 1% 1.20 
ms 25 114 75 1% 1.35 

4 115 1% gs2s8 2 in oe 

The above prices are for buckles having right and left stub 
ends and with openings between the heads measuring 5% in 

ROLL SULPHUR in 360-lb. bbl, sells in New York at 
$2.15 per 100 Ib 

COTTON WASTE—In New York, the prices below hold 

Cents per Pound 
White 8.50@9.50 
Colored mixed 6.50@ 8.00 
COPPER RIVETS sell at 35 and off list and burs at 


is 
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Milllnolland 





SV NOPSIS This machtne is, CS 


convenienre and dural 


. ; 
pital 


j 





slruction. 


radical departure from established lines, 
embod S many original feature S develope d durw ( 
lhe experience of its desiqners With 

lures are combined we I]-, now le vices. 
uv have appare nily heer 


Thi¢ ideas kept upipe rmost im mind during its Co? 





There are numerous features incorporated 
machine, shown in Fig. 1, that will at 
the practical user. This machine is the 
of the W. K. Millholland Machine Co., Indianapolis, Ind., 


and is the combined result of two venerations of engineel 
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Turret Lathe 


diameter, threaded and provided with a pilot end. It is 
so constructed that the overhang for either bar chuck 
casting chuck is reduced to a minimum. Adjusting co 
lars with hardened and ground thrust washers are pro 
vided to take up the end thrust. 

The automatic chuck and bar feed, operated by thy 
long lever shown on the front of the bed just below thy 
headstock, oTIps or re leases thy work instantly. On 
movement of the lever opens the chuck and feeds the 
bar without stopping the machine. A stepped wedge, 
shown in Fig. 3, operating the fingers automatically com 
pensates for slightly varving sizes of stock. The ends of 
the fingers are fitted with rollers to reduce the Iriction 
The bar chuck is provided with a master collet of th 


push-out type, adapted for taking bushings for different 




















FIG. 1. THE MILLHOLLAND Tl 


ing and mechanical experience father and 
every dangerous moving part has been 
evuards have been hinged or made otherwise easily remo 


able so as to cause the minimum of inconvenience to 


operator. 


Taking up the description of the various parts of 
terest, the headstock, shown in detail in 
three-step cone pulley and double friction back 


addition to the friction between the cone 


drive gear. This combination gives nine spindl 


with three speeds available without shifting 


steps of the cone pulley are oO 


and so proportioned as to transmit the maximum pow 
with the proper spindle speeds. Die-cast 


used throughout, as indicated in the illustration. 


solid, high-web type of casting makes i 


head. 


The spindle is forged from high-carbor 
ground to size. The bearings are die-casting 
high-grade babbitt and are carefully scraped and 


They are of generous proportions. Sight-feed oilers are 





large dian ter, 


provided for lubricating. The spindle nose 


INCORPORATING SEVERAL INTERESTING FEATURES 


diameters of stock. ‘T us vs can be changed without 
unscrewing the collet hood by inserting a socket wrenc! 
through the opening in the hood and loosening the screws 
that hold the bushings in place The collet hood, master 


collet and bushings are hardened and ground to gage, so 
that thev interchange and can be duplicated whenever 
required, Extra capacity chucks or fixtures can be readily 


anita hed to the spu lle nose in place ol thy collet hood 


rep Box, Curorr Stipe, Turrer Stipe AND Sapput 

The gears in the feed box are of heat-treated ste 
Kieht different feed changes are availa le, Four changes 
are obtained by means of the tumbler lever, and these a 
doubled by means of the pull pin at the end of the feed 
wx, as shown In Fig. 4. This illustration is a detail 
iew of the complete feed-box layout and connections, 

‘he cutoff slide and the accompanying mechanism, 
shown in Fig. 5, have broad flat bearings well gibbed 
to insure rigidity under heavy forming and turning cuts, 
The hand longitudina adjustment Is provided with a 
large-diameter dial and with adjustable clips, so that 
different shoulder lengths can be accurately duplicated 


This illustration also shows a cross-s ection of the bed, 
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FIG. 2 PLAN VIEW OF HEADSTOCK OF MILLHOLLAND TURRET LATHE ; 
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FIG. 4. THE FEED-BOX MECHANISM, WITH OPERATING DETAILS 
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The turret-slide and saddle unit, shown in Fig. 6, is 
provided with a supplementary taper base and taper gibs 
for vertical and horizontal adjustment. The turret is a 
solid hexagon, though a hollow hexagon will be furnished 
The turret slide is operated by a turnstile rack 
and pinion. The turret 
backward movement of the slide and is held firmly in its 
This 
stud is tapered, is provided with adjustment for taking up 
so that 
the turret, thus allowing long stiff tools to be used. 


on order. 
is automatically indexed by the 
seat by the large steel stud upon which it revolves. 


wear and is bored long stock can pass throug! 
Ty 

lock bolt is made of special steel, hardened, ground and 
It is operated vertically and locks into tapered 
Th 


locking takes place at the front end of the slide almost 
} 


lapped. 


holes in the hardened and ground steel bushings. 


directly under the working tool. 


The tool holes in the solid-hexagon turret are regularly 


134 in. in diameter, with binder bushings for holding 
round-shanked tools. Kach face of the turret also has 


four tapped holes ;% in. in diameter for tool-bolting put 
The tool 
The turret 
and the lever for engaging 


poses, holes may be bored to any specified 


} 


<1Ze8. feed is engaged by a friction clutch, 


the feed is located in the most 


convenient place for the operator. Eight feed changes 


previously mentioned, 


obtained through the feed box as 


are automatically tripped by the independent adjustab! 


stops. These stops operate automatically for each pos 
tion of the turret. They are threaded their full leneth 
. tial 
n } 
ae 
= ] 
— 
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CUTOFF 


SLIDE 


FIG OPERATING LEVERS AND 
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readily a Justa Ne Tor i length of each cut t 


aha al 


be taken. Eath stop is provided with a binder for clamp 


Ing it in position when set. 


The oil 


bility of breakage. 


paul Is oO pressed ster to eliminate the poss 


The oil reservoir is of cast iron bolted 





to the pan and is fitted with a strainer to prevent chip- 
from entering A screw plue in the bottom provide 
} . . J. 
: = AD 
sexx) “KKK SEA, 
i } >) 
ao, “SSSSSSssssessss 
| ee FS ef 
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| IN ke } 
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FIG REAR END OF SPINDLE AND BAR-FEED 
MECHANISM WITH AUTOMATIC CHUCK 
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FIG. ¢ DETAILS I I RhRET AND SLIDE 
means of cleaning. \ partitio the reservoir prevent 
sediment from entering th ny The oil pump Is 
driven bv a belt from a pullev on the countershaft and 
operates when running in eit direction It delivers 
; or! ] . ; | 
rough two pipe lines \ en construction wort 


oting Is that the lagscrew holes are so placed in the legs 


that the screws may be put in with a socket wrench. 


The principal dimensions of this machine are as fol 
cutoff, 9 i 


lows: Swine over hed, Is 1) “Wing ovel 
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chuck, 15%-in. round stock; size 


apacity of automati 
threading 


of hole in automatic chuck plunger, 144 in.; 
apacity on soft machinery steel, with self-opening die- 
head, U. S. Standard or Whitworth thread, 11% in.; hole 
through spindle, D: 
pitch of thread on spin- 


2.1, in.; diameter of thread on spindle 


nose, 514 In. ; 
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the end of the clamp is made with a slot so that the flam« 
can be directed near the joint when welding. 

A view of the fixture set up on the stand with a frame 
in position is shown in Fig. 3. It will be seen that the 


fixture is placed at a convenient height for the welding 





diameters of three-step 
10 and 


wide: 


dle nose, 6: 


driving cones, 8, 12 in., using 
double helt > in. 


vear ratio, 2.86 to land 8 to 1: speeds, 


double back 


number, from 54 to 
total travel of crossfeed, 9 
travel, 11 in.: 


nine in ranging 
J45 Pp.mM. } 
in.; total longitudinal 
diameter of solid-hexagon turret, 9 in. ; 
tool-hole 134 in. 

tapped holes in turret faces, 7°; in. : 


diameter, size of 
feeds, eight, ranging from 0.0038 to 
0.048: from center of holes in turret 


lo top of slide, 3d in.: effective turn- 




















ing movement of turret at one 
time, 10 in.: 
face of automatic chuck to turret 
bed, 9 in.; double friction countershaft speed, 230 r.p.m. ; 


t-in. net 


any FIGS. 4 


createst distance from 


face, 27 in.: width of 


friction pulleys, 12-in. diameter and face: 


2.500 Ib. 


weight, 


Welding Sheet-Metal Parts with 
the Oxyacetylene Torch 


Grand Rapids, 


The Terrell U0. Mich., 


makes a specialty of manufacturing sheet-steel parts. Dur- 


Equipment 


ing the process of manufacture the welding torch plays 
an important part. 

In Fig. 1 is shown a 12-in. wide by 60-in. high locker 
frame. This part is made from 1-in. wide steel, No. 16 
gage thick. After the elements have been cut to length 


they are held in a fixture and the corner miter joints 


W elded, 


DESCRIPTION OF WELDING FIXxTURI 


36x72- 
in. front Re It 
is made with right-angle supports A which line up the ele- 
The clamp # is then fastened over the 
It will be observed that 


A view of the fixture used when welding a 


cupboard frame, is shown in Fig. 


ments squarely. 
frame to hold the parts securely. 


ANID 


WELDED BOOKCASE TOP AND COMPLETE CASE 


Under the table is a ball joint A, so that the 
fixture may be easily swung around to suit the operator. 


operation. 


The time required for making these four-corner welds 
is 114 min., using a No. 3 tip, and the gas consumed is 


0.23 cu.ft. of oxvgen and 0.2 cu.ft. of acetylene. 


A WexLpep Bookcase Tor AND WELDED LOCKERS 


A bookcase top which has been welded is shown in Fig. 
1, After the stee! 
size welds are made in eat h « orner, 


Using a No. 1 tip, the gases consumed are 0.17 cu.ft. 


has been formed to the correct contour, 
The time required is 3 
min. 
of oxygen and 0.16 cu.ft. of acetylene, 
The 
upper section measures 24x10 in., the middle section 24x12 
in.; the lower section is 24x14 in., and the depth is 12 in. 
It will be observed that all the corner joints have been 


A view of a finished bookease is show n in Fig. Dd, 


welded and the finished article presents a neat appearance, 
which would not be possible if rivets had been used. 
A set of three lockers on which the welding torch has 


been used to advantage is shown in Fig. 6. Each seetion 


measures 15x12 in. by 72 in. high, and all the corners 


have been welded, as shown in a previous illustration 


The gases consumed when welding this part are 9 eu.ft. 


of oxygen and 8 cu.ft. of acetylene, using a No. 3 tip. 
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It will be observed that ¢the welded sheet-metal parts 


present a very neat appearance. It has also been found 
in practice that the joints made are amply strong for any 





strain put upon them and can also be made as quickly. 























FIG. 6& SET OF WELDED FIG. 7 \ COMPLETELY 
LOCKERS WELDED WARDROBE 


\ welded wardrobe is illustrated in Fig. 7. It measures 
16x15 in. by 72 in. high and has five shelves. All corner 
joints are welded. With a No. 1 tip the gases consumed 
are 3.5 cu.ft. of oxygen and 3.25 cu.ft. of acetvlene. T 
apparatus is the Davis-Bournonville. 


Designing Machinery Without 


ra 


Proper Shop NAnowledge 


y 


By Frank C. Hupson 


An old man I used to know in the shop always’ sa 
that no man had anv business in the drawing room 
til he had worked several years in the shop, and that 
even this was not always an excuse. And [I’m inclined to 


STITT TT 
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oot 
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2 a FIG.2 
| —ngt go 
yi! 
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TWO EXAMPLES OF POOR DESIGN 





agree with him. Not that shopwork makes an inventor, 
or even a designer, but it does show a man what sort of 
things can be made commercially in the shop. It teaches 


him to use a round hole that can be drilled instead ol 





an oblong- or square-ended opening when the lathe is not 





absolutely necessary, A little study ot some ol the draw 
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ings for fuses which have been published shows very 
clearly that no shopman had a hand in designing then 
The automobile game has deve loped many examples of 
iow not to do it, largely because the designers neve! 
worked in the shop and have no notion of how litth 
f the 


designing seems to be done on the assumption that mn 


things count in making repairs. In fact much « 


repairs will be needed. Of course ther s nothing lik 


loftv ideals, but adiators will spring a leak. oil and 
water pumps clog and magnetos lose their “pep.” once in 
a while. And when they do, it’s mighty convenient t 


be able to fix them up without entirely dissecting th 
car, especially if it’s a cold, stormy night and you ar 
seven miles from nowhere. 

| had a little evele car come n for repairs the other 
day. It showed two examples of this kind. It is a good 


} 


little bus and these defects in desig? do not mnterter 


with its running. The radiator had an unhappy way of 
leaking pretty consist ntlvy, and while the soldering onl 
took about 15 min. it took about 2 hr. to get the radiator 
off the car. Fig. 1 shows how it was fastened. but not 
how really difficult it was to take off. The channel 


} 


across the front of the car. with the opening at the rear. 
and here unfortunately are the motor and all its con 
nections. 

A man with a long, thin arm could just manage ai 
open-end wrench and get about a sixth of a turn with 
out hitting the pan or the side frame It looked pet 
fectly easy on the drawing board, but it’s different i 
the garage. As the owner is a friend of mine and I’m 
ely to have this car come wain, I drilled holes 
n the bottom flange and mace a couple of elongate: 
nuts, as shown at A. These can be slipped through the 
lower flange before the radiator goes on and then screwed 
» from the front without any trouble. Of course thi 
short studs could have been replaced by longer ones. 
ut with my facilities the wav shown looks the easiest 
for the job. 


At the same time I found the front plate over the tim 


¢ gears, Fig. 2, broken aro | the hub for the cran| 
andle. This was a very thin plate of aluminum, whil 
the hub was rather long and avy. There was appa! 


{ 
roke Of Just the same | veld t trae ! pla e very 
nea using the oy wetyl ne tor ! 1 it s stro! el 
l er is I ray qu te a re let The two s« 
tions were too unlike to be together, particularly in alum 
num. It’s a safe bet the designer never worked in the shop 
Influence of Oxidation on Steel The extent to which stee 
ubjected to oxidation during t ! nufacture influences 
tendency to unsoundness In general t vas stated in a 
r p ented be I t! Int eeringe Con 
ss, tl I semer } x t tee t greatest 
Process N r < r 
Hessemer TT Acid \ x v 
( ene illy babv vessels) 
Openhearth ....... : .. Basi jenerally thought to be less 
oxidizing than the bessemer 
Openhearth Acid Less oxidizing than either 
the ibove 
Crucible Acid Hardly oxidizing at all 
Electris \ I Not oxidizing. Oxidation of 
Ka < teel made by other proc- 


“ses may be corrected by 


final treatment in the ele« 
rie furnace 
xtent, the open-hearth process to a less degree, the crucibl« 


process to a still less degree and the electri furnace process 


least of all. The processes by wl h the steel may be made 


d their more marked characteristics are shown in the ag¢ 


ompanying tabulation. 
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Machining Details Used on a Two- 
Sheet Rotary Press 


Woonsocket, R. I. On page 56 were shown some of the 





SY NOPSIS—When machining the vibrating-roll jigs and fixtures used in manufacturing the press. In 
side frame the operations are performed on Jigs this article are shown tools used for machining four other 
designed to hold right- and left-hand parts. details used on the same printing press. It will be ob- 





served that these like those shown in the preceding article 
The two-sheet rotary printing press cles ribed on page are examples of high-grade special small-tool jig and fix- 
58 is made by the United Printing Machinery Co., ture design and construction used in a modern shop. 
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DETAILS OF JIGS USED IN MACHINING PRINTING-PRESS ELEMENTS WITH THE WORK IN POSITION 


FIGS. 2 AND 2-A FIGS. 7 AND 7-A 
Operation Drilling holes in face of vibrating-roll side Operation—Drilling holes in upper feeder evlinder bearing 
frame, Fig. 1 The casting is forced against the locating cap, Fig. 6. The milled casting is located in the jig against a 
screws with setscrews and held down with a clamp The steel plate, being forced back with a knurled-head screw 
cover is then placed over the casting The pin A and the jig It is held in position with two setscrews forcing it against 
plate are dropped into the second position B for the second the pads on the side. 
setting. Holes Machined Two 1 -in, drilled. 
Holes Machined—tne 2 in. drilled and reamed 2% in ‘ 
five 1 in. drilled and reamed 1% in., two -in. drilled and FIGS. 9 AND 9-A 
reamed 1% in. 
FIGS. 2 AND 8-A Operation—Drilling all the holes in the impression-cylin- 


der box cap Fig. 8. The casting has been milled in a previous 
operation The piece is then located in the jig against ad- 
justable screws, being forced back into position by setscrews 
placed on the opposite sides of the jig. The jig is fitted with 
three straps and after the casting is located these are tight- 


Operation—Drilling holes in edge of vibrating-roll side 
frame The castings, one right-hand, one left-hand, are 
located by plugs A fitting in holes reamed in previous 
operation. 


Holes Machined—Three %-i . dd : . . ante 
” " _ Phre¢ g-in. drillec ened over it to hold it securely in position The cover of the 


FIGS. 5 AND 5-A jig is then placed over the casting, being located by two 
Operation—Drilling all holes in form-roll socket-holder dowels. Open side plates are then swung over shoulders on 
frame, feeder side, Fig. 4. The milled casting is forced the locating dowels to hold the cover in position on the jig 


against the adjustable screw A with the pin screw B and held while machining. 

in position with the hook bolts C. Holes Machined—Two %-in. drilled and reamed, afterward 
Holes Machined—BEight }j-in. drilled and two }!-in. drilled. being spot faced 1% in., two 2-in. drilled and reamed, two 

The former holes are then tapped with %-in. threads and the 2,-in. drilled, one 1-in. drilled, reamed and 1\%-in. counter- 


latter with %-in. threads bored, one 2%-in. drilled and reamed 
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Molds for High-Grade 
Silverware 


Rogers Silver Co., Taunton, Mass., 
Fig. 1 is 


The H. O. manu- 
factures a variety of high-class silverware. In 
shown a candelabrum, and the molds used and the man- 
ner in which they are made are here described. 

The first work is the designing, which is done on 
paper. After the design has been approved, the workman 
builds up with plaster of paris the different molds. These 
the correct 


2? are shown 


are of 
In Fig. 


the plaster of paris molds for the base of the « andelabrum. 


molds are smoothed off until they 


contour to suit the designed part. 


After being smoothed, they are sent to the foundry, where 
they serve as patterns for brass molds. 

Merant Moups 

filed and smoothed until a part 
can be cast with the required thickness of wall. Those 
lor the Fig. 3. At A the 


lower part, and at 6 may be seen the metal core, which 


PREPARING THI 


The metal molds are 


base are shown In is shown 

is made in two parts so that it may be easily removed. 
The upper part of the mold is shown at C. The air, 
the parts A and C€. 


will 


channels, may be seen in 
that the mold 


One of the cast bases before the “fins” 


or vent 
Dowels are used so line up in the 
correct position. 
have been removed may be seen at D, and at £ one after 
they have been taken off. 
Tne Mera Moups Usep ror THE Cups 

The metal molds used for the candle cups and other 
When making hollow parts 
such as A, After 


sufficient time has elapsed to allow the wall to solidify, 


pieces are shown in Fig. 4 
the metal is poured into the mold. 


the rest of the metal is poured out. 

The time necessary can be estimated only by practice 
and experience. If the metal is not allowed to remain 
the walls will be thin: the other 
the 


long enough, too on 


hand, if too long a time is allowed, walls will be 
thicker than desired and the part produced will be heavier 
than planned and will contain too much metal. 

In Fig. 5, at A is shown the fixture used when bending 
the scroll B, The bar is bent between the guide plates 
the the 


together in order to form the completed scroll as shown, 


on fixture, and elements afterward soldered 
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The mold for the lower part of the candle cup is shown 
at C, 
at D. One of the candle cups and half of the metal mold 


and one of the tubes which has been cut to length, 


are shown at &. The other cups are similarly molded. 

















FIG. 1 A SILVER CANDELABRUM 


After the parts have been made, they are united by 


soldering and the piece polished until the desired finish 





< obtained. The polishing operations follow the usual 
practice of silverware manulacturers. 

When making the molds the die maker uses quite a 
This is necessary, as the shapes made 


Variety of tools. 


























FIG. 2 PLASTER MOLD FOR BASE 


MOLDS FOR BASE 


FIG. 3 METAL 





MOLDS THE CUPS 


FOR 
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TUBE ELEMENTS 





AND 





THE 





SCROLL 
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Fig. 6 at 
used by the 


are often intricate in design. In 


box of tools die maker 


At the left of the illustration 


shown a 


factory. is shown one o 








BENCH AND TOOLS USED 


] 


the metal molds held in a special fixture which 


ly any surface as desired. 


An Electrical Limit Gage 


By Grorce H. Ciuenry* 


time ago it became necessary tor mie 


A short 


sign a gage to be used in gaging finished push rods, whi 




















ELECTRICAL TESTING GAGE FOR PUSH RODS 


up shap composed of a central block which was 


rage 
lapped to an exact low limit with plates bolted on each 
side, one heing flat and the other with a step thi hemht 
of the limit allowed. 

central sizing 


This gage was easily repaired as the 


block was not affected by wear, and it was a simple mat 


ter to lap the plates flat when they became worn. But 
as there were from 3.000 to $000 pieces to be caved 


*Superintendent of tools. the Studebaker Corporatio 





the right 1s 
at the 








hay be 


revolved, thus enabling the man to chip or file convenient- 


to cde- 


it Was necessary to test for size, taper and roundness 
with a tolerance of 0.0005 in. for each. The gage in 
use for this was the best type I knew of. bering a built 
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daily, the time consumed in testing the parts and re 


pairing the gage was considerable. 


Consequently [ looked for a accurate method of 
test ol 
For this purpose | took a U-shaped forging 
side to 


rrent would jump, and found 


last, 


} 


doing this work and decided to make a an electri 


contact gage, 


with an insulated determine how 


screwy ith aoe 
much cap a low voltage cl 


that 


with three drv cells i to have actual 
to lielit 


In making this test 


Was necessary 
conta a lamp. 


1 used very accurate testing blocks 


ich showed a taper: one end would light 
tried 
the same result, but could find this taper 
the 


vagve as shown, 


ana found om \\ 


the lam and the other would not. | this re 


watedly with 


mm no other way, thus indicating the sensitiveness of 


From these tests | designed the 
shown in Fig. 1, 


arms BB, 


It consists of the base 1. as upon 


Whi are mounted the two being insulated at 

















FIG. 2. FRONT VIEW TO SHOW SEPARATION OF POLE 
( The four contact arms. which have a vertical move 
ment in the arms 2B. are held down by springs on the 
adjusting serews shown at J) Fie. 2 shows the space / 
tween the two arms B. 

The supporting box contains the dry cells, one pole 
heing connected to the base 1, Fig. 1.0 Two wires are 
run from the other pole to the two arms BB, with one o 
the lamps shown at # in series with each. The lamps 
re the heads of an ordina flashlight 


; 


The contact arms have a face equal in lenyth to ap 
proximately one-third the circumference of the work. The 


two front contact arms are now set to the high limit and 


the two rear ones to the low limit allowed. 

It will readily be seen that if a piece of work touches 
the base and anv contact arm, it will close the cireuit 
and light a lamp. Therefore if we roll a piece under 


lamp. there is a spot 
roll a 


there ts 


the front arms and it lights either 
on the 


the rear arms without lig 


piece over size: likewise if we prece under 


htn Doth aris, a spt 
under size. the right or left lamp indicating which end 
s mecorrect, 


As the 


sure the 


springs used are very light, just enough jtoyin 
should they be liftedby” an 
The 


the arms.and. the base must of course_be lapped perfectly 


return of the arms 


oversize prece, ther Ix Very littl wer. faces. ol 


This furnishes the most accurate sensitive gaye 


parallel. 


j loan ve CVel found 
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From A Small-Shop Notebook 


By Joun H. Van DEVENTER 


Turee Devices Tuar Square Ure a Hanp Tap 
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Makes it easy to start a 3 A faced nut will do when | 
tap square with the work oe | nothing else is at hand. 
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Melted lead does the job . . 
so one can file a keyway This device will take up 
| M AKING AN AccuRAT! } little room and pays rent 
1] rh 
l} 2MP . 
le TEMPLE’ (L__ sitet 


OIL GROOVING WITH 


A Pirke Wrencu ror 
Twist Driti 


EMERGENCIES 
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| , I} Small errors can be | | 
A bit of round file blade or i | seen easily through | An electric or air drill will 
a short stud will do as well i | the glass ! } make oil grooves in jig time. 
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BENCH, VISE AND ASSEMBLING METHODS 
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TURNING A CONCAVE SURFACE 


A Tun Tune Tarrine Kink 
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SELF-LUBRICATING 
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Facing shoulder lengths on a 
quantity of duplicate pieces | 
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RigGincg Up a Taper 
ATTACUMEN’ 
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| The bearing box is split and 
| clamps the tool to its cut 
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or cut . po 
Form TURNING IN TI 


ENGINE LATIN 











Lathes without taper attachments can be 
made more flexible by using this rig 
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it all it 
of steel 


need not have 
turning 


The screw machine 
own way in the form 





























DEVICES THAT MAKE LATHES PROFITABLE 
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Special Pumch-Press Fixture 
By E. V. ALLEN 


The fixture shown in Figs. 1 and 2 is used in the shop 
ff the Indiana Lamp Co., Connersville, Ind. The main 


Es 
Ty 
Dp! 
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et 
ee 


| 
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provided to acquire the requisite practical experience. 

At one institution a novel step has been taken and a 
promising plan is ready to be put into operation. New 
York University has announced the creation of a lim- 
ited number of special business fellowships for the pur- 
pose of training men for foreign trade. 
These fellowships are awarded by 
business concerns to men selected from 

large number of applicants through- 
out the country. The plan is to em- 
ploy the men on a part-time arrange- 
ment in the New York offices of these 
concerns and let them spend the re- 
mainder of their time in study at New 
York University. During the summers, 
which would ordinarily be devoted to 
vacation, the men will be expected to 
devote their entire time to the work of 
the business concerns employing them. 
For this half-time work they are to re- 
ceive from $60 to $75 per month, and 
the course of tealaine will usually last 
three years, though each man must of 





course adapt his training to the need 





his employers. It is also expected 








iG. 1 SPECIAL PUNCH-PRESS FIG. 2. FIXTURE W 


FINTURE PLACE 


part of the fixture is bolted solidly to the column of the 
press, but the central part may be removed and other die- 
holding blow ks put in its place. The die bloc k is held 
so that on certain parts of lamp shells or bodies, where a 
number of holes are to be pierced from different angles, 
the central part may be index ed around. In the particu- 
lar case shown, only one hole is pierced, as shown in the 
second illustration. The aay is of course comparatively 
light, most of it being thin sheet brass. 


Training Men for Foreign 
Trade Service 


A problem of commanding importance in the devel- 
opment of our international commerce is the education 
of men for foreign trade. It is absolutely necessary that 
we train men to carry on our foreign trade, for we find 
ourselves today without an adequate supply. This prob- 
lem may be regarded ¢ s the very fundamental of success 
in this field. Our cade cannot establish branches because 
they have not the men with which to man them. Our 
manufacturers find it difficult to secure salesmen. Our 
investors cannot find competent advisers on foreign of- 
ferings. 

Perhaps the most discouraging feature in this problem 
is that the leaders in our schools and colleges seem un- 
able or unwilling to see the need, or having seen it are 
unable or unwilling to give the thorough instruction nec- 
essary. If ever the educator had a definite, conerete 
problem to solve, it is this. Up to the present time there 
are no appreciable results. Several of the commercial 
schools and colleges are giving excellent instruction to 
young men intending to engage in business in this coun- 
try, and some are offering good courses in foreign trade. 
But these courses have not been grouped so as to give the 
all-round training necessary for success in export trade; 
the language work is inadequate, and no opportunity is 


that the men will live in clubs lo- 
cated near the university, each club 
devoted to the study of one foreign 
language. During the coming year there probably will be 


ITH WORK IN 


25 to 30 men studying and working on this basis, and 
a rapid increase in the number is expected in the future. 
Other colleges and universities, even those having high- 





ly developed schools of business, are doing too little to 
train men for foreign trade. Perhaps this is to be ex- 
pected, because the demand for such training is of recent 
origin. Nevertheless the mere offering of one or two 
courses on the subject of foreign trade, foreign tariffs 
or South America is absolutely inadequate. When com- 
pared with the thorough and careful training which 
Germany has given her foreign representatives, our work 
is lamentably inadequate. 

It is also to be regretted that the actual work of in- 
struction is not intrusted to men who have some prac- 
tical or personal knowledge of the subject. A mere 
second-hand acquaintance, a mere book knowledge of 
foreign trade, is inadequate. I do not mean by this state- 
ment to advocate the employment of merely practical 
exporters as instructors. But I do advocate the em- 
ployment of men who have gathered their facts and 
information by personal investigation and have thus ac- 
quired a first-hand knowledge and have a practical con- 
tact with the things which they propose to teach.—Report 
of Chief, Bureau of Foreign and Domestic Commerce. 


~ 


iar] 


The Consumption of Aluminum in the United States in 1914 
was the largest on record and amounted to 79,129,000 Ib. 
which is much greater than the output, and though some 
metal is exported, a much larger quanti’ y is imported The 
consumption of the metal is growirg rapidly, and the facili- 
ties for turning out enough for home consumption are inade- 
quate. When one considers the multiplicity of uses te which 
aluminum is now applied, and the part that it is destined to 
play, the question of the domestic supply of bauxite, the min- 
eral from which aluminum is now made, assumes importance. 
So far as our present resources are concerned, we may con 
sider the United States as practically independent, especially 
as new bauxite occurrences may be found, and American in- 
ventive genius may be trusted to solve the problem of extract- 
ing the metal from clay or some other aluminum compound 
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Manufacturing British 18-Pounder 


High-Explosive Shells--lIT 





SYNOPSIS 
base of the projectile performs a very important 
The lands of the 
and cause it to rotate in the harrel of the gun. 


The copper driving band near the 


function. rifling cut into it 
If it be rigidly fitle d, if transmits its rotary motion 
Ti also ae fs 


as packing and preve nts the leakaae of gas from 


to the projectile whi h ut embrace S. 


the propulsive charge past the shell and the con- 
sequent loss of efficiency. 





At the moment subsequent to the explosion of the 
propulsive charge the direction taken by the projectile 


motion, Im 
mediately the shell strikes the rifling, it is caused to 


is in a straight line without any rotary 


ference 





Three Waves to the Circum 


Ms peepee 
nf’ 2226 5 
FIG. 25 WAVE RIBS FOR HIGH-EXPLOSIVE SHELL 


rotate at a high 
are instantly set up. 


CHMOTTIOLUS ST resSseCsS 
I il ul i 


rate of speed, and 


To withstand these the metal used 


in the driving band and the mechanical means used for 
fastening it to the proje tile must be adequate. 
Copper seems to be the metal best suited for the 


purpose, It is soft, takes the rifling readily without 
eh to resist undue 
that it Is 


muzzle in contact with 


eroding it excessively, vet is hard enou 
itsel 


moving from the breach to the 


wear during the short period of time 


the rifling and bore of the gun. It is also tough enough 
to resist stripping either on the exterior where it Is In 
the 


contact with the projectile. 


contact with barrel or on the interior where it is In 
There are various ways of securing driving bands. In 
the Russian shell the bottom of 


is knurled with a coarse knurl. 


the driving-band vroove 
In assembling, the band 
is compressed and the soft copper embeds itself in the 
In the French shell a series of serrations ts 
turned in the bottom of the groove. When assemblu 

the copper band in the French shell, the 
the but in this instance they are at right 
angles to the serrations made by the knurl in the groove 
The method of applying the driving 


knurling. 
metal enters 
serrations ; 


in the Russian shell. 
band to British 
dovetailed 


shells is much more elaborate. The 


vroove is on ea h side, and depending on 


the size of the projectile, two or more wave ribs, as shown 


in Fig. 25, are turned in the bottom. When the copper 


hand is pressed on, the wave ribs embed themselves n 


*Previous installments appeared on pages 1 and 45 Cop 


right, 1916, Hill Publishing Co 


SUVERKROP 


the metal. The object sought by these various methods 
is to assure that, at the moment of firing, the friction 
between the band and the shell shall be sufficient to 
overcome the inertia of the shell and cause it to follow 


forward motion. 
the 


hows’ ver. 


the rifling in a rotary as well as a 

Which, if ’ 
hand is the best is doubtfu 
that the 
manufacture. 


ol the se methods of securing 


|. There is, 


| ] " 
method is by far the 


any, driving 
no doubt 
British most difficult to 

The rough grooved shells from the fourteenth operation 
fo to 20-in. by 8-ft. engine lathes, one of which 
in Fig. 26. They are equipped 


chucks | to 


is shown 


with heavy 


combination 
The 


end of the shell is support d by the tail center. Mounted 


hold the shells and drive them. Laas 


on the carriage of the lathe is a stop B which is so located 


that it brings up avainst t] e base of thr shel] betwee! 
the eda and the rivet ne lar ve, This stop is fixed in 
the carriage and bears a positive position relatively to 


the undercutting attachment C on the front of the 


attachment on the back. 
the 


not interfere with the opera 


carriage, and also to the wa ( 


The waving cam Kk d to the face of chuck A 


Is SeCCUTeE 
n such manner that it does 
tion of the chuck. 

achments have been tried : 


Two types of undercutting att 


that shown in Fig. 26 is a modification of 
the Canadian Allis-Chalmers Co, 
] 


some time ago in the series of articles on the 


the one de 


signed by and shown 
manutacture 
original unde 


Fig. 27. It 


of the 4.5-in. high-explosive shell. The 
utilizes a 


shown In 


attachment is 


cutting 





WAVING rTING DRIVING 


GROOVE 


FIG. 26 NDERCI THE 


AND I 
BAND 


by referring to Fig, 25 


petween the 


formed cutter, as shown at (C. 
it will be noted that the space 
rib and the sick ol the ct Vitie hand 


forward wa' 
roove at the narrow 
parts is only about one-tenth of an inch in width. As 
t! tool must pass here, it means that it 

very delicate at With skilled oper 
there little 


but as previously 


ie undercutting 


must be this point, 


ators would be trouble: 
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tated, many of the machine hands are unskilled, and 
the tools for their use must of necessity be as strong as 
possible. 

The other type of attachment 
a pair of simple tools made from square steel, and while 


undercutting utilizes 


one of these must enter the same space as the formed tool, 
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J attached to the tool holders. The tool holders are 
returned by the springs A. Stops are provided at L 


to limit the forward movement of the undercutting tools. 
When both sides are undereut, the cross-slide is run back. 
This the attachment the back of the 
cross-slide into operating position, with the roller F in 


brings Waving at 
























































_) 





FIG, 27. ARRANGEMENT OF GARDNER 20-IN. BY 


they are, owing to their shape, hot so subject to breakage 
as the formed tool and when broken, are more easily put 


In 


similar parts are indicated by similar reference letters. 


in working order again by grinding Figs. 26 and 27 
The operations of undercutting and waving are per- 


formed as follows: The operator enters a shell in the 
lathe. 
up by a stiff spring is a sliding plug. 
shell The rear end of the shell is located 


en the tail center, which is then run out, compressing 


chuck of the engine Inside the spindle and backed 
The nose of the 
fits over this, 
the spring and holding the shell. The jaws of the chuck 
are now tightened on the body of the shell. The carriage 
is run forward till the stop # brings up against the 
base end of the shell, thus correctly locating the under- 
cutting and waving attachments in relation to the rough- 
turned driving-band groove. The carriage is now clamped 
and the undercutting tool fed to the bottom of the FTOOVE, 
a stop controlling the motion of the cross-slide. 

With the old stvle of 
tool fed j 
screw G, undercutting first one side of the groove and 
With the new stvle of attachment, shown 


the 
the 


attachment 
of 


undercutting 


was lengthwise of the lathe bv means 


then the other. 
it Fig. 26, the diagonally disposed tools are alternately 


advanced by operating the handle // first to the right and 
then to the left. The two lugs J contact with the pins 


S-F 


T. ENGINE 














tence oP 


‘ 


LATHES FOR WAVING AND UNDERCUTTING 


While the waving tool 
it is fed to depth 


contact with the wave cam Ff. 


is reciprocated by the cam and roller, 


in the groove by the crossfeed screw, which in turn is 
controlled by the handwheel lL. The scheduled output 
for undercutting and wavine is 21— shells per hour. 











PLATE 


RECESSING FOR BASE 
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After the wave is cut, a small thread-like ridge is 
left on one side of the driving-band groove. This is 
removed by a boy with a hammer and a chisel. This 
completes the fifteenth operation, 
The inspection on this operation requires the same gages 
High- and low-limit 


as the previous one. shap gages 


H 


Zam 
I”\\ G 

A 

A 

Dy 


M4 


‘ st 
\ TT a ip j SS TTT tse 
hues J bry y Wy] DPD [ oa ae WN 
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Tool E 


FIG. 29. ROUGHING AND FINISHING RECESSING 


TOOLS 


for the diameter are 3.110 and 3.090 in. 
the distance from the base of the shell to the groove is 
0.7% the width of the 


Having 


respec tivel\ . 


in. high and 0.73 in. low, and 


passed In 


vroove is 0.915 high and 0.885 low. 
spection, the shells are credited to the operator, and the 
truck gang conveys the work to the next operation. 
The sixteenth is another operation on which the Jones 
& Lamson flat lathes 
consists of forming the recess in the base of the shell for 


turret have been retained. lt 
the reception of the base plate. 

shown In 
The shell 


Lamson collet chuck 


It is performed on 2x24-in. machines, 


Fie 28 
> wOe 


as 
Three stations of the turret are used. 
A is held in the regular Jones & 
B, 
stop. 
and the third station / carries a single-pointed boring 
and facing tool. 

The shell is entered in the chuck and lightly gripped 
The stop in ¢ 
in the chuck to the correct depth; this is determined by 
the stop for the turret slide. The chuck is then fully 
The turret is indexed and the tool in D brought 
The turret 
The tool used in J is shown in 


The first station C of the turret carries an ordinary 
The second station D carries a flat recessing tool, 


is then brought forward, forcing the shell 


closed, 
is fed forward till the 
Fig 


Its body is made of machine steel and the inserted cutter 


to operating position. 


stop is reached. 20. 
of high-speed steel. The collar G prevents the holder trom 
HT is tightened the 


it cuts from the center 
1 


opening up when the setscrew on 
cutter. The tool is that 
outward. It leaves the recess about 


diameter and the same amount shallower than final size. 


set so 


eq in. smaller in 











DRILLING- FINING-SCREW HOLE 
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the turret carries a combination 
Fig 
The operator sets the head of the machine over to bore 
the correct The fed by till 
The turret is then clamped and the 


The third station of 


boring and facing tool, which is also shown in 29 


diameter. turret is hand 
the stop is ren hed. 


crossfeed on the head thrown in to face the bottom of thi 
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OPERATION 1 UNDERCUTTING AND WAVING 
Machines Used—20-in. by 8-ft. engine lathes 
Special Tools and Fixtures Unive il chuck A Waving cam 
B. Undercuting attachment C Waving attachment D 
Gages—High and low nap gages FE and F Gage G, distance 
from base to drivine-band groove Gawe H, width of driv 
ing-band groove 
Production—One man and one machine, 21 per hr 


Note- 


References 


Cutting 
See 


compound used 


Figs. 25, 26 and 27, also Fig. 10, for position 


of inspector's mark 
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“le | 
A 
be F. »d 
04 
FIG. 31. DRILL JIG FOR FIXING-SCREW HOLE 
recess, The scly | tled output tor the recessing Op ration 
1s 95 pieces per hour. 
Inspection covers the thickness of ft ic base of the shi 1] 


measured from the bottom of the hole in the shell to the 


bottom of the base-plate recess and the diameter and 
flatness of the bottom of the rece Ss. Those shells which 
pass inspection are stamped in conformity with the 


10, the checker credits them 


standard marking chart, Fig 
to the operator, and the truck gang delivers them to the 


next operation. 


HOLE 


sensitive drill 
; It consists of drilling il 
l4-in, tapping size, for the fixing screw. The outfit 
Figs. 30 and 31. The jig A is, like all 


DRILLING AND TapriIne THE Frxine-Screw 


The seventeenth ope ration done on 
ing machines handled by boy 
hole, 


used is shown in 


the other tools used in this shop, very substantial in 
construction. In this respect it compares favorably with 
a jig used for the same purpose in another factory. This 
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latter jig is a simple V-block made of wood. As the nose 
of the shell is coned and the hole to be drilled is beyond 
the parallel part of the shell hody, the work has to be 
held down by the operator, The distance from the nose 
of the shell to the fixing-screw hole must be within close 


limits, and a wooden jig is not sufficiently positive for 











FIG. 32. TAPPING THE FIXING-SCREW HOLE 


the work. The chips and the handling of the work into 
and out of the jig cause excessive wear, so that wood for 
even a simple jig like this is unsuitable. The foregoing 
is intended in the nature of a warning. 

The base A is made of cast iron and carries a horizontal 
post B ewhich is an eas fit for the hole in the shell. <A 


keyway or slot runs alone the top of 7 so that the burrs 





























6age E, Thickness of Base 
at Completion of Eighth 
Operation 








OPERATION 16 RECESSING BOTTOM OF SHELL FOR THE 
BASE PLATE 


Machines Used—Jones & Lamson 2x24 flat-turret lathes 
Special Tools and Fixtures—Jones & Lamson collet chuck A 


Stop B. Recess roughing tool C Finish-boring and facing 
tool D. 
Gagwes—Gage E, thickness of base. Gage F, diameter of recess 


Gage G, flatness of botom of recess 
Production—One man and one machine, 25 per hi 
Note—Cutting compound used 
References—See Figs. 28 and 29, also Fig. 10, for position of 
inspector's mark. 
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caused by drilling will not jam when the work is removed 
It must be remembered that owing to wear on the boring 
tools and other conditions in the boring operation, the 
holes are not all of exactly the same size; for this reason 
the post B must be of such size that it will fit the smallest 
acceptable size of hole. Mounted on the base at the rear 
end of the shell is a vertical member which carries a 
circular wedge £. This is used to force the shell against 
the vertical member of A which acts as a stop and also 
prevents the shell from shifting during drilling. The 


] Slot to clear Burs so 


Shell will come off 


t 


(w 











FIG. 33 THE TAPPING FIXTURE 


scheduled time for drilling the tapping-size hole for the 
fixing screw is 50 per hour, but as high as 80 per hour 
has been done. 

The inspection covers the size of the hole and its 
distance from the nose of the shell. Drilling is day’s 
work plus a bonus. The boys drill all the shells that pass 
the previous operation. 

The eighteenth operation is tapping the 14-in. fixing- 
screw hole. It is done on sensitive drilling machines, as 
shown in Fig. 32. These machines are situated within 
Cas) reach of the machines where the hole is drilled. As 





soon as a shell is drilled, the boy lays it on a table con- 
venient for the boy who does the tapping. The jig, shown 
in Fig. 35, is similar to the one used for drilling, except 
that the wedge is dispensed with so that the work is free 
to float slightly and accommodate itself to the tap. This 
operation is also handled by boys, and the scheduled out- 
put is 80 holes per hour. As in the drilling operation, 
the tapping must keep pace with the speed of the shop. 

The nineteenth operation is hand tapping the fuse hole. 
The result of hand tapping is twofold—the burr left by 
the tap in the fixing-screw hole is removed and_ the 
thread in the fuse hole is brought to standard size... It 
will be remembered that the thread in the fuse hole was 
milled 0.002 in. under size, 

The shells are held in cast-iron hinged chucks, similar 
to the one shown in Figs. 4 and 5, and mounted on stout 
posts set in the floor of the shop. Adjustable taps are 
used and give fair satisfaction. In another works the 
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OPERATION 17. DRILLING FIXING-SCREW HOLE 














Machines Used—Sensitive drilling machines 

Special Tools and Fixtures—Drill jig A 
Gages—Distance of fixing screw from top, gage B 
Production—One boy and one machine, 50 per hr 
Note—Drilling compound used 

References—See Figs. 30 and 31. 
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taps are of the shell type, double ended and solid, 

shown in Fig. 34. These taps are threaded without any 
The flutes are cut with a plain half-round cutter. 
The 


held on a shank such as is used for shell reamers. 


as 


relief. 
Sanderson double special steel is used. taps are 
| When 
one end of the tap is worn, the tap 1s reversed on the 
holder and the other end used. Solid sizing taps give 
than 


Ordinary tap wren hes 


much more uniform § results are obtainable with 


the usual run of adjustable taps. 


I 


ea. VARA 


a nm 
| 


r Deh eee? Dehetre 


ane 
FEAIINSIOONTY 


SIFIIIIAIIIID 
hater Both Ends 


“ j* - 


ar 


ENDED SHELL TAP FOR 


HOLM 


FIG. 34. SOLID 


DOUBLE 
FUSE 


are used with either tvpe of taps, and a man can tap 
about 30 fuse holes pel hour. 

The inspection on this operation covers the size and 
condition of the thread and the angle of the 
The high diameter of the thread is 2.005 and 
L997 on. 
passed inspection, the shells are 
the floor to be 


fuse seat. 
the low 
diameter 

Having conveyed Dy 
the truck 


series, 


gang to sorting arranged in 
The twentieth operation is the selection of shells to 
Formerly a series was made up of 120 
this 
allowed in its make-up. 


make up a series, 
were 
1?0) 


SIZE heat numbers 
That is to sa 
shells may contain shells representing seven different 
heat 


250, and 


shells, and when of seven 


SCTICS ol 


SAV, a 


numbers. The number of shells mm a series now is 


1D heat 
In Fig. 5 a5 Is shown the sortiliyg floor. laid out squal Mt 8. 


numbers are permitted mn tts make-up. 


each of which is marked with a current heat number. 


The shells are grouped according to therr heat numbers 
in the squares bearing a similar mark, and the series is 
that the 


made up from the a lots, cure being exercised 


small series (120 shells) contains not more than seven 
series (250 shells) not mor 


heat numbers and the large 


fifteen heat numbers. 


| & 
= 


TAPPING 


than 




















OPERATION 18. THE FIXING-SCREW Hol.! 
ichines 


Machines Used—Sensitive drilling m 


Special Tools and Fixtures—Jig Tapping attachment B 
\%-in. tap C 
(jJages—None 


Production—One boy and one machine, SO holes per hi 


Note—Oil used as lubricant 
References—See Figs. 32 and 
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The record so far for sorting shells is: 14 series o! 
250 shells in 10 hr. by a squad of 8 men. 

A series having been selected, the shells are put in tot 
boxes, as shown behind the marking machine in Fig. 36, 


and taken by the truck gang to the air-operated marking 


a - Cc 
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re 


ng 
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OPERATION 19. HANI) TAPPING THE FUSE HOLE To 
FINISHEL SIZI 

Machines Used—None 

Special Tools and Fixtures Hinged vise A Adjustable tap B 
Tap wrench C 

Gages—High and low plue thread gage D with angular s 
gage on one end 

Production—One man, 30 per hr 

References—Figs. 4 and for tails f vise Fig 1 for 
Sizing tap 


l 


machine to undergo the twenty-first operation. that of 
narnine. 
The projec tiles lor! red ammunition are always marke il 


on the side. This is somewhat easier to accomplish than 
the 
The 


and as they are rolled along toward the marking machin 


marking on base, which is required with separate 


ammunition, shells are laid on their sides on tabl 


three chisel cuts are made across the wave ribs. 


The air cylinder A, Fig. 36, is about 6 in. in diamete: 


and is supphed with arr at 380 Tb. pressure per square 


bri hh. The forward ¢ nal ol the rie Ie Is loosely connected 





DY means Of ud VOR W th tive =| cle Ts. 1) the eecnter of] 
the slide Cis a chase to hold the removable hardened-stee! 
type. Certain parts of the imprint (such as the maker's 
name) on the shells are permanent. That is to say, they 
do not require to ln changed irom series To series, Other 
parts, such as the series letters and the date of manu 
acture, require to be changed from time to time. The 
| 
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OPERATION SORTING SHELLS BY HEAT NUMBER 

Machines Used None 

Special Arrangements Tots ONE ind trucks The floor \ 
divided into squares 1 ke witl rrent heat numbet 
s shown 

(jages None 

Note 14 series of 250 the ll ! hie ly s eT 

lieference See Fis 
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FIG. THE SORTING FLOOR LAID OUT 


shell to be operator in the 
position occupied in the illustration by the shell D. When 


located, the operator signals his 


marked is placed by one 
the shell is properly 
assistant, who opens the air valve. The plunger goes 
forward, and the shell is rolled between the type in the 


As there 


is only a line contact between the tvpe and the shell, 


chase and the inner surface of the housing F. 


the imprint can be made very deep and distinct. 

The scheduled output of the marking machine is 125 
This represents the speed at which the 
operators can handle the shells, not the speed of the 
machine. With the shells arranged so. that 
within easy reach of the operator he can mark them at 


shells per hour. 


they are 


the rate of 20 per minute. 
First ComMPLETE Suope INspecTION AND HLosprran 
Work 


The twenty-second operation is the first complete shop 
inspection. It covers all the work done in the various 
operations up to this point of manufacture. It also 
1h ludes the discovery and corres tion, if possible, ot all 
injuries suffered by the shells in their passage through 
the shop. Having undergone so many operations and 
handlings, many of the shells are slightly bruised and 
dented 


for such defects and of the “hospital yang” 


It is the duty of the shop inspectors to look 
to correct all 
which can be corrected. The hospital gang works under 
the direction of the shop inspectors, and among its duties 
is the removal, by filing in the lathe, of the burrs raised 
by the type in the marking operation. The removal of 
these burrs permits the high-diameter ring gage to pass 
over the shell. The edge of the fuse seat in the nose of 
the shell is quite sharp and for that reason is likely to 
be dented by coming in contact with the other shells and 
These dents 


are corrected with a rose reamer of the proper shape. 


hard materials in its way through the shop. 


\fter passing shop inspection and the necessary correc- 
the shell 
bodies are thoroughly cleaned. Exceptional care is taken 
with this part of the work. All dirt 
inside and out, are removed by immersing the shells in 
While thus immersed, they and the 
are agitated. After work is put 
through two baths of clean boiling water to remove all 


tions having been made by the hospital gang, 
and grease both 


hot caustic soda. 
draining, the 


soda 


traces of soda. 
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IN SQUARES, ONE FOR EACH HEAT NUMBER 


For the preliminary examination, shells with the ma- 
chined parts finished are presented in lots and inspected 


for freedom from cracks, flaws, scale, rust and other 
material defects and for smoothness of surface. The 
operations enumerated in Table 2 are carried out. ‘The 


recess in the base of the shell is examined. Shells which 








FIG. 36. PNEUMATIC MARKING MACHINE 

are to be fitted with the new type of base plate have the 
recess Inspected for both the diameter and flatness of 
the bottom. 

No patching, stopping, plugging or electric welding is 
allowed. Shells found correct are marked by the inspector 
with this work mark in the following manner, as illus- 
trated in Fig. 37. 

1. A work mark is stamped on the body immediately 
in front of the driving-band groove to indicate that the 
driving-band groove is correct and ready for the band. 


od Te 
ra 


a 








HAM sald 


QFisrt 
Il 


F.S 
0.B.Ca 
S-1F 9S 

BX, 
































OPERATION 21. MARKING THE SHELLS 
London air marker A 
Font of steel type B. 


Machines Used 
Special appliances 
None. 

Two men and one machine, 125 per hr 


-Fig. 36. 


(jJages 
Production 
Reference 
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2. A second work mark is stamped above the first if 
the shell is found correct to body gaging and visual ex- 
amination. (As an alternative these work marks may be 
placed in the rear of the driving-band groove, the one 
indicating the correctness of the groove being next to it.) 

3. A work mark is stamped on the shoulder to indicate 
that the threads in the head are correct. 


INSPECTION OF HIGH-EXPLOSIVE SHELLS 
Per Cent, to 


TABLE 2. 


()pera- be Done on 
tion No. Operation 1S-l’ounder 
| Examination of fractures and work marks 
on billets =" 100 
2 Internal and external examination befor 
varnishing .... Te 100 
3 Undercut in groove for driving band.. — 100 
4 Low diameter of groove for driving band 
high and low . he 100 
5 Examination of threads in base and head 100 
6 Concentricity of cavity 100 
7 Depth and flatness of recess for base plate 100 
S Examination of base plate before insertion 100 
9 Examination of base recess for flaws 100 
10 jase calipers ... 100 
11 Wall calipers .. ‘a ice te Sel 50% 
12 Diameter of body high and low loo 


*When a shop has been turning out satisfactory work for 
inspected for wall thick 


shells 





some time, the percentage of 
ness is only from 10 to 20 
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FIG. 37. MARKING CHART FOR GOVERNMENT INSPECTOR 

t. A work mark is stamped in the bottom of the base- 
plate recess and one on the base of the shell near the edve 
of the recess to indicate the correctness of the recess. 

5. A work mark is, in the case of threaded base plates, 
stamped on the inner face of the base plate to indicate 
fatness and freedom from flaws. 
selection of a shell 


If the manufacturer desires, the 


for proof is permitted at this stave, ao distinwuishing 


mark P? and his work mark being put on its base by the 
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FIRST GENERAL SHOP INSPECTION AND 
HOSPITAL WORK 


Machines Used—Lathes for filing off marking burrs and ream- 


OPERATION 22. 


ing noses of damaged shells 

Special Appliances—Tanks for hot caustic soda and for hot 
water 

Gages—aAll gages that have been used in the operations which 
have preceded this operation 


Production—S inspectors and 4 men in the hospital gane put 
through 350 shells per hi 
References—None 
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The completion of the shell can now bi 
hastened. When completed it is subjected to the usua 
final examination and forwarded by the contractor to the 
Chief Inspector of Arms and Ammunition Cartridg 
Factory, Cove Fields, Quebec, The preparation 


ol the shell for prool Is done at Quebec. 


inspector. 


for proof, 


Grinding the Columns of Radial 
Drilling-Machines 
By Kk. A 


THANTON 


To rough-turn and then grind is an ideal way to finish 
radial drilling-machine columns. To turn a column in a 
then 


finishing is not only a nuisance, but it is impossible to 


lathe and remove it to a cylindrical grinder for 
set a heavy column in the erinder in exactly the same 
position in which it was turned. To obviate this diffi 


culty, the Mueller Machine Tool Co., Cincinnati, Ohio, 


turns and grinds in the same machine, as shown in the 
accompanying Ulustration, which shows the piece chucked 
iN position, 

The column is first rough-turned and then a heavy 


electric grinder is used on the cross-slide to grind with, 


The grinding wheel runs down as usual, 


as shown at A. 











GRINDING A RADIAL DRILLING-MACHINE COLUMN ON 
THE LATHE 

so the column must be made to revolve in the opposite 
direction from that used in turning This is done by 
Hacing a pulley at B, which is run by means of a cross 
elt ( from a small pulley on the countershaft above. 
While this is being used, the regular cone drive-belt J 
Is simply allowed to bane loose on the cone The vrind- 
ing drive is direct, as the pulley shaft ts pressed into the 
rear end of the lathe spindle, and the pulley B mounted 
upon it is shown 

The column shown is Tl in. in diameter and 9 ft. over 


In grinding, 
1 2-in. 


water is 


vround of Tl. ft 


all, with a leneth to In 
the column 


revolves about 9h 


the electric grinder, A 
th 
catches all the abrasive and grinding chips as they ar 


wheel 
set 


rp... and a 
is used on pan ol 


on the cross-slide directly undet vrinding wheel and 
thrown downward by the wheel, keeping the lathe ways 
and other parts free from grit. 

The entire rig is simple in design, construction and 
application and is a good example of the adaptation of a 
regular plain machine tool to an unusual job which other 


wise would require a large expensive machine tool. 
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Effect of Feed and Diameter on 
Cutting Speed of Drills 


By A. Lewis JENKINS* 





SYNOPSIS—A formula for the cutting speed of 
twist drills is derived from experimental work 
on other cutting tools, the practical experience of 
shops that have systematized their drilling prac- 
lice and proposed lables of feeds and speeds from 
It combines a constant, the drill 


diameter and feed, in an expression that equals 


reliable sources. 


An alignment chart gives an easy 


the Sj ed. 


method for USING lhe relations of the formula. 





Through the mass of literature on drills and drilling 


covering proposed feeds and speeds for different diameters, 
these two questions come to the top: Hlow much does a 
viven change in the feed of a drill affect the allowable 
What 
and cutting speed ? 
These questions were answered by Dr. Frederick W. 


cutting speed 7 is the relation between 


Taylor for lathe tools, but no definite statements of 
laws or theories have been proposed for these relations 
when applied to drills. Vol. 33, 
843, the American Machinist very forcibly called atten- 


In an editorial, page 


considered in 


tion to the fundamental principles to be 


lrilling, and emphasized the fact that “too little real 
study is given to it in many shops.” Our present knowl- 
edge of these laws is more a result of evolution from, than 
a systematic study of, fundamental principles. 

The data on which the proposed equations given in this 
article are based were taken from the experiences of 
well-systematized shops, makers of drills, proposed tables 
of speeds and feeds, and the results of Doctor Taylor's 


research. 
Errect oF DIAMETER ON CUTTING SPEED 


Proposed tables for cutting speeds are at variance in 
regard to the relation between cutting speeds and diame- 
ters of drills. Some suggest a constant cutting speed 
for all diameters when working in cast iron and a lower 
Others 


propose a constant cutting speed for steel and a variable 


speed for the larger sizes when cutting steel. 


one for cast iron. 
This variance may be partly the 
fact that cutting speed depends upon the feed as well as 


accounted for by 
the diameter, and by changing the values of the feeds 
it is possible to increase or decrease the speed with the 
diameter or to use a constant cutting speed for all diame- 
ters. ‘These laws for lathe tools are exemplified in the 
tables for 'Taylor’s cutting speeds (see Halsey’s hand- 
book), where he gives speeds for various feeds for each 
depth of cut. 
from which they were derived, it is easily seen that a con- 


Ry examining these tables or the equations 


stant cutting speed may be used for any depth of cut by 
selecting the proper feed. 

The breadth of a drill chip is equal to the length of the 
cutting edge, which is proportional to the diameter of the 
drill. The cutting edge is a straight line and the thick- 


*Associate professor of mechanical engineering, University 


of Cincinnati. 


diameter 


ness of the chip before it is removed is constant through- 
out its breadth. According to Doctor Taylor the cutting 
speed V (ft. per min.) for a straight-edge lathe tool cut- 
ting a chip of constant thickness from a steel forging is 
COnNSTA 
y - ee ay 
where Z is breadth of chip in inches, 

The action and working conditions of a drill in this 
respect are quite different from those of a lathe tool. 
Increasing the diameter of a drill increases its ability 
to conduct the heat away from its point. The differences 
in lip angles, have the 
effect of greatly reducing the value of the exponent of Z, 
and the equation may be written 


wear, formation of chips, ete., 


constant 


j/-0.08 ~ constant K d®.8 
( 


where d is the diameter of the drill in inches. 

According to this equation, the cutting speed increases 
with the diameter when the feed is constant. 

It has been generally observed that for a given drill 
working in a given material the cutting speed may be 
increased when the feed is decreased, and vice versa. The 
cutting speeds of small drills are often limited by the 
spindle speeds of the machines, and the feeds are limited 
by the strength otf the drill or the feeding mechanism. 
For large drills the maximum allowable feed is usually 
limited to the stiffness of the work and the machine. It 
is frequently necessary to use small feeds in order to 
obtain the required degree of accuracy for holes of con- 
siderable depth. 

The feed is directly proportional to the thickness of 
the chip and, according to Doctor Taylor, the rela- 
tion between cutting speed and thickness of chip for a 
straight-edged lathe tool, when the chips are of constant 


V = (2) 


breadth, is 
constan 

tein (3) 

for mild steel, and 

constant 
—_ (4) 
for hard steel. 

In these equations V is the cutting speed in feet per 
minute and 7 is the thickness of the chip in inches before 
it is removed. 

Doctor Taylor’s exponential equation for cutting speeds 
for a 34-In. round-nosed tool working on cast iron shows 
that the relation between cutting speed and feed, when 
the feed is small, may be represented by 

: constant - 
= F038 (5) 
where F is the feed per revolution of the round-nosed tool. 

The data from which these equations were derived were 
for lathe tools taking much heavier cuts than used for 
drilling. For very light feeds or thin chips the cutting 
action of the tool is somewhat different. The cutting 
angle of a drill is different from that of a lathe tool, 
and the latter is not encumbered with the-“chisel point.” 
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he cutting speed ata port on the olue of a drill varies 
with the radius, whereas it is practically constant for a 
inthe tool. 

Drills are run at speeds that cause them to fail by 
“wear of the first . without heat, 
whereas lathe tools fail ly “wear of the second class,” or 
riction and heat combined (see “Art of Cutting Metals” 
Par. 175). 
of the second class, 


from those for “wear of the first Class.” 


class,’ or by friction 


Doctor 
‘and the laws of governing this con- 
dition are different 

The action of the “chisel point” when a drill is in opera 
tion has never been explained, but it probably affects the 
cutting speed in the same sense as increasing the hardness 
of the material, which means that it decreases the ex- 
ponents nm the above equations, 

The effects of the modifications found by comparing 
a lathe tool with a drill are not definitely known, and they 
woul’ be very difficult to find yy direct experiment, In 
view of these considerations and in the light of the dis- 
cussions of Taylor, Nicolson, Lindner, Herbert and others, 
the relation between feed and cutting speed for drills cut- 
ting cast iron, steel or brass may be expressed with a 
ly the 


fair degree of accuracy equation 


. constant ‘ 

J (6) 

f0.24 4 

feed ino inches per revolution, 


where / ois the 


By a careful study of the proposed feeds for drills it 
was found that the relation used when the cutting speed 


is constant for all diameters is represented ly the formula, 


A : 
A V4 
where AU is a constant depending upon the material 
drilled, the shape and construction of the drill, and 
whether it is made of high-speed or carbon steel, There 
is considerable variation in the values used for A’; the 


values given in the table are an average. This formula (7) 
lias been in use for several years and its adoption has 


been rather general. 


TABLE OF VALUES OF FACTOR K IN FORMULA FOR DRILL FEEDS 

Kind of Drill Cast tron Hard Steel Medium Steel Soft Steel Brass 
High-speed 80 115 125 140 105 
Carbon 64 V2 100 112 s4 


By combining equations (2) and (6) we obtain the 


following: 


{0.08 
V constant j0 24 (5) 
df} 
[his reduces to | constant where ¢ — 
A 
<A N 
By substituting for V, we have 


_ 7/008 
dN ( couxtant ), 
12 (0.24 
or 
. 7f0..08 
dN constant 
{0.24 
Substituting ( for this constant, the revolutions per 
minute are expressed by the equation 
( 
()) 


(f? 92 70.24 


where C depends on the drill, the work and the feed. 
The alignment chart shown on page 153 solves equation 


(9) and also shows the feed in inches per minute when 


Taylor’s equations are based on “wear 


MACHINIST Vol. 44, No. 4 


the revolutions per minute and feed in inches per revolu 
tion are known. 

The values of C for cast tron and mild steel specified 
on the chart represent an average performance of ordi- 
nary high-speed twist drills driven by a vertical drilling 
machine. The cutting speed varies greatly with the 
erade of material, kind of drill and kind of machine used. 
Tables of cutting speeds for high-speed drills working in 
cast iron show a range in cutting speed from 45 to 100 
[t. per min. and a variation as great as 500 per cent. 
in the feeds. Hence, for a single material such as cast iron 
several values of C are required to cover the variations due 
to high-speed or carbon drills, whether driven by a radial 
or vertical drilling machine or a turret lathe, depth of 
hole, coolant and strength and stiffness of the work. 

For a given class of work it to do more 


or less experimenting in order to find the best feeds 


Is necessary 


and speeds to use, and after these have been determined 
it is not always possible to get them from the machine. 
The vaiue of (C material 
knowing the permissible speed V for a given diameter 


for a given may be found by 
and feed ¢, by drawing a line through the values of N and ¢ 
on the cutting the and then 
through ¢ and of drawing a line cutting at (. This value 
drill and permis- 


chart, “pivot axis” at A 


of Comay be used for any diameter ol 
silyl feed lor the sabe conditions, sue I as material and 
A cutting the NV and € axes, 


vive permissible feeds and xpeeds for the 


machine. Any line through 
such as NU, 
diameter ¢. For any other diameter, such as d’, connect 
d’ and C, cutting the “pivot axis” at A’. 
and feed, such as NV” and t” 


By reading the values of V4, N’U and N"U", it is easily 


Then any speed 
may be used. 
seen which gives the greatest feed in inches per minute. 
Very sinmall feeds may permit the drill to cut inter- 
mittently because of the spring of the work or the ma- 
chine, and too large a feed causes the drill to split or 
injures the point. The values given by formula (7) and 
in the table are well within safe limits. 
The feed in inches per minute when using a feed per 


hati ; d 
revolution of / - 18 
A 
(id ( KB 
Nt —— —- . (10) 
Af? 9270-24 Ko. y 0 24 {0.67 
1 ‘ : 
3) 
where 
- Ch 24 ¢ 
ih Kk = Ke 2 = constant 
\ — 
This shows that the permissible feed is greater for small 


than large drills. The cubic inches of metal removed 


per minute Is 
\Vi-d? K-d? 
4 44° 
which shows that the volume is increased 2.5 times when 
the 
From Dempster Smith’s equation for torque the 
llorse power F (i-8(0.7N 


is a constant for a given kind of drill and ma- 


= (0.7854 Ad! (11) 


diameter is doubled. 


where F 
terial. The amount of metal removed per horsepower per 
unit of time is 


M Nid? _ 
; —_ [d®-*/9-7 = 
Fast > 
where V/, F and // are constants depending upon the ma- 
terial and kind of drill used. This indicates that a large 
drill is more efficient for removing metal than a small one. 


Hld®-? (d})°-7 = Hid -* (12) 
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Three-Inch Russian Shrapnel--IT 


By Joun H. 


VAN 





SYNOPSIS After heat-treat- 
ment operation and having their base ends formed 
to finished size, the shells are 


number of operations which bring them to the 


coming from the 


carried through a 
point where the halls, smoke powde r and rosin are 


This article follows the 
and including the Ope ration in whi h the coppe r 


inserted. process up lo 


band is pre ssed into the hand qroove, 





The contingent account of a shell manufacturer must 
contain many items, among which that of defective and 
rejected shells has an important place. It is impossible 
to tell in advance how many shells will prove defective; 
but 
practice is to make 
the allowance for 
this not less than 
10 per cent. of the 
entire product. 
Shop defectives 


conservative 


and rejections in 
the plant that I 
am describing run 
way under this 
amount, and yet 
the original esti- 
mate of defec- 


tives of 20 per 
cent. 
tained. 

crepancy 
the estimated loss 
and what actually 
occurs is simply 
an example of 
conservative 
tingent-fund prac- 


is still main- 
This dis- 


between 


con- 





DEVENTER 


For 
Government 
10 shells is 


specimens are actually fired from guns. each batch 
of 5,000 shells which 


spector located at the 


have passed the In- 


fa tory, a selection of 


made for a tensile test. Three flat longitudinal strips 
are cut from a cylindrical part of the shell, parallel to 
its axis, immediately above the band groove. The test 
requirements are a breaking strength not under 8,000 


atmospheres (117,600 Ib. to the square inch) and a final 
lengthening distention not less than per cent. 


tested for 
50 projectiles from each batch are 


In addition to these 10 shells which are ten- 
strength, 
firing test. After being fired without explosive charges 
in the shell itself, athered 


by exploding them in a pit, those shells being used which 


sile riven a 


the projet tiles are g and tested 


have received ho 
damage during the 
firing test. Ten of 
these shells 
thus tested by ex 
ploding. An 
of the 
of the controlling- 
batch test 
gathered by the 


are 


idea 


strictness 


may he 


following require 


No break 


ave must oceur In 


ments: 


the bore or in 
front of th 
zle of the 


muz 
gun dui 
There 


no separa 


ing firing. 
must be 
tion of the head 
from the case of 
the shrapnel in the 
bore or in front ot 
the muzzle of th 
vun. No traces of 


must be 


tice. While it has the rifling 
fortunately not FIG. 5. GRINDING BASE END OF THE RUSSIAN SHRAPNEL apparent on the 
yet happened that cylindrical part of 
a batch of finished shells from this plant has been the butt of the projectile picked up after firing, although 
rejected at the Canadian proving ground, there is weak traces of the rifling on the bourrelet, extending ove 
always the possibility of this happening, and the ex- not more than one-half the circumference, are not con- 
pense of having 5,000 shells rejected at one blow sidered causes for the rejection of the batch. 
would go a long way toward drawing off some of the There must be no curving of the base of the shell, not 
surplus | of the contingent fund. If a thing of this kind an increase of the diameter of its cylindrical part, in 
shop loss excess of one point. Among the shells that are given a 


should not happen and the low percentage of 
should not be augmented by a rejected batch, it is an 


easy matter eventually to transfer the balance of un- 
used contingency surplus into the profit account. 
While on this subject, it will be of interest to point 


out some of the requirements that govern the acceptance 
of finished shells at the proving ground, will 
qualify the reader’s judgment of the necessary care 
attention given to each of the operations described. 
final 


since it 
and 


Factory inspection by no means determines the 
This final decision is made 
in which test 


acceptability of the shells. 
under what is known as a controlling test, 





*Previous installment appeared on page 89. Copyright, 


1916, Hill Publishing Co. 


not be over 20 per cent. in which 


test there must 
the upper end of the 
socket of the 
no considerable 


firing 
from. the 
this there 
must be central tubes, 


cracks on these tubes or a pene tration of the tubes them 


has issued 


powder tube 


plug. In 


crimping of the 


copper addition to 


selves into the powder chamber. 

In the explosion test there 
the bases of the shell, 
remain entire in at least 


As far as the copper drive bands are concerned, there 


must be no tearing off of 
bodies of thy 
cent, of 


must 
tested. 


and the Cases 


70 y™ 4 those 
must be no tearing off or displacement of these during the 
firing test, and the rifling marks left upon them must 
have a regular appearance 


and not he hroadened. 
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OPERATION & 
Machine Used—Gardner No. 4 double-disk grinder 
Special Fixtures and Tools—Regular equipment 
block for shell A, length stop B 
(Gages Straight-edge to test base for 
to test for thickness of base C 
roduction—One machine with two 
bases of 250 shells per hr. 


used Vee- 


flatness Swing gage 


operators cun grind the 


If any shell during the firing test breaks in the bore 
of the gun or in front of the muzzle, the entire batch 
of 5,000 shells is at once unconditionally rejected. 

The failure of a test batch to meet some of these re- 
quirements does not necessarily mean the immediate re- 
jection of the entire lot. The manufacturer is permitted 
to present more test shells at his own expense; but if 
these do not prove satisfactory, the chances are that he 
will find 5,000 unusable shells left on his hands. 

These strict requirements may explain why manufae- 
turers who anticipate a factory defective loss of from 
214 to 5 per cent. allow as much as 20 per cent. for a 
rejection contingency. 

One of the noticeable features of the Russian shell is 
This the 
eighth operation by means of a Gardner No, 4 double-disk 


its highly polished base. finish is secured in 


erinder. Two operators work on this mac hine, one at each 
“2 
dlisk, 


swing table and secured by the operator’s left hand, his 


the shell being merely held in a V-block on the 


right being used to traverse the shell across the surface 
of the disk. No lubrication is 
the light eut, which amounts to but 0.001 or 0.002 in. 
at the most. 


needed to take care of 


t 


In the illustration accompanying this operation sheet, 
the method of truing up the special abrasive wheel is 
shown at the right. Special abrasive wheels are shown 
mounted on this disk grinder, but the ordinary type of 
vrinding disk is also used with good SUCCESS and In fact 
the This 
tron definitely determines the thickness of the base ol 
the shell. A careful gaging follows it, the apparatus 
shown at C The shell is 
the vertical spindle with its powder pocket 


seems to be preferred by operators. opera- 


being used for this purpose, 


placed over 








GRIND BASE 
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END 


Note—This operation is performed both dry and wet The 
use of a coolant is not necessary, as the amount of metal 
removed is only one or two thousandths of an inch The 


heat-lot number is replaced on the shell base after grind- 
ing. This operaticn and the following operations are often 
reversed in sequence to suit shop conditions, 

Reference—See Fig. 5. 


resting upon the spindle enlargement; and the surface 
gage, shown at the left, which has plus and minus ground 


measuring surfaces, is passed over the base of the shell. 
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OPERATION 9% BOTTLING AND ANNEALING 


Watson-Stillman hydraulic punching press A, 
fired lead pot B, galvanized-iron an- 


Machines Used 
Frankfort crude-oil 
nealing trays C 

Special Fixtures and Tools 
locating piece F 

Gages—None 

Production—Two men, with one lead pot and one press, head 
and anneal 240 shells per hr 

Note—F lake mica used for annealing 

Reference See Fig. 6 


Distance stops D, heading die E, 














January 27, 1916 AMERICAN 


the ninth 


accompany hiss 


and annealing are combined = in 
The 


this operation sheet shows another example of 


Bottling 


operation. perspective illustration 


nicely 
Two men are kept busy at each pot, 


timed handwork. 
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15% 
annealing is often r 
that of 
shell base, this depending upon shop conditions, 
bottling 


The operation of bottling and 
yrinding the 
It makes 
follows. the 


versed in order with respect tw 


no difference whether 


prec ‘ at s or 


vrinding operation. The rough stock 
that has been left upon the body and 
bourrelet of the shell is removed in the 
eleventh operation, Each man whe 
does this finishing work runs two en 


wine lathes of simple but rigid construc 
tion, which are equipped with form 
turning templets corresponding to the 
contour of the Russian shell. From each 


lathe the gets 10° shells ar 




















FIG. 6. REAR VIEW OF 


one of them working from the pot to the machine and 
hack to the pot again, while the other works from the 
pile of shells on the floor to the melting pot and from the 
melting pot back to the annealing trays of flake mica. 
The die used on the heading press Is not water-cooled, 
the shells to stick. 





vet does its work without causing 

| , 
2.45" 

co wee 0.004"" 

| 

















Sequence of 
Sub-operations G 
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Turret Stations 
and Tooling 





i |v 
LD 


TURN AND 





Chuck 











OPERATION 10. FACE, TAP NOSE 


BORE, 
Machines Used—Special-purpose chucking lathes 


Fixtures and Tools—Special shell chuck A Cutting 

1—Tool for rough-boring thread seat B, rough-facing 
tool C. 2—Finish cutter PD for thread seat and facing end 
3—Collapsing tap E. 4—Turning and forming tools G and 
H, roller rest J. 

Gages—Thread gage K, go and not go; templet for profile L 

Production—From one man and one machine, 18 per hr 

Note—Soap-water lubrication used The third and fourth 
suboperations may be reversed in sequence if desired. The 
form of Whitworth thread prevents injury to threads in 
nose by the roller rest in the sequence as shown 

Reference chucking lathe, shown in Fig. 1 


Special 
tools: 


Special-purpose 





SPECIAL CHUCKING LATHE 


operator 
hour, or a total of 20 per hour per rat 


per two machines. This is remarkably 


fast production, considering the fact 
that the material is heat-treated nick 
steel. Fast cutting must be done to ob 


tain this result; as a matter of fact thi 
cutting speed is over 118 ft. per minute, 
the 
The finish-turning 


and lineal feed is 3 in. per min 


ute. operations leave 
approximately 0,002 in. for the succeed 
ing filing and polishing operations. A 
clever tail-end centering device ts used 
on these lathes. It incorporates in its 


design a plug that fits the finished end 


of the shell nose and a ball thrust bearing that re 
moves friction which would otherwise result in heat 
ing at this high speed. This same centering device 
is also used on the tailstock of the speed lathe in the 


following operation. This ball thrust bearing saves con 
siderable power and loss of time, both of which are items 
worth putting on the right side of the profit ledger. 

It has already been stated that the finish equivalent 
of British shells would be considered entirely too rough 
for Russian standards, and this fact is impressed strongly 
upon one who watches the operation of file-finishing and 
hard to 


of the shell, which does not come in contact with the bor 


polishing the body. It is realize why the body 
al rifling of the field gun, must he subject to such a fine 
but it must be admitted that the ap 
that of shells 
Possibly 


degree of finish: 
in which the 


this 


pearance is far superior to 


tool marks are permitted to remain, finn 
appearance exerts its influence over those who handle and 
use these shells, making them unconsciously more care 
ful in their use of the shells. 


other reason for the insistence on this fine body fintsh. 


It is hard to imagine any 


The speed lathes used in this operation are examples 
of effective simplicity. They 
beds and driven from below through belts tightened with 


are mounted upon wooden 
Brakes are provided to bring the head 


The tail spindles of these lathes 


idler pulleys. 
‘pindles to a quick stop. 
are actuated by springs, so that all that it is necessary 
for the operator to do is to release the lever handle, 
whereupon the ball-bearing centering plug forces the 
shell into the taper cup chuck, where it is held and driv 
friction. This 
to the body and bourrelet of the shell and do not ex 
attention after the 
fuse-socket plug has been inserted and the screws put In. 

In tracing the work through the factory, one must 
at this point leave the shell shop and return to the disk 
Unlike that of the British shell of 


en by filing and polishing are confined 


tend to the nose, which will receive 


and powder tubes. 
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corresponding size, the powder tube of the Russian shrap- 
nel is not threaded upon the disk end, but is held into 
the tube, 
There are a 
prepar- 


the disk by expanding the sides of which are 
thinned down at one end for this purpose. 


number of 


distinct hand operations required in 

















OPERATION 11. FINISH-TURN BODY 


Machines Used—Special 16-in. engine lathes fitted with form 
templets for guiding crossfeed travel A 

Special Fixtures and Tools—Special split collet chuck B, spe- 
cial ball-bearing thrust tailstock plug C, feed templet D. 

Gages—Limit snap gages for roughing and finishing 

Production—One operator running two lathes finishes 20 shells 
per hr. 

Note—No lubrication. Cutting speed, 118 ft. per min. Feed 
per min., 3 in 

ing the disk and tube for insertion in the shell, all of 


which are shown in operation sheet 13. The illustrations 
show these steps so clearly that it will be unnecessary 
to describe any of these suboperations, except the one 
which has to do with the actual expanding and riveting 
of the tube. The apparatus used here is extremely sim- 
ple, consisting of a cast-iron hammering block, a special 
punch-to protect the upper end of the tube, and a hammer. 
A steel pin the size of the hole in the outer tube is fixed 
in the hammering block at B. At D will be noticed two 
stubs. They 
used for opening up the end of the tube which is to 
little larger than the other 


conical These are expanding plugs. are 


be inserted. One plug is 


and is used when the tubes run undersize. <A small 
drilled hole in the hammering block holds a wad of waste 


saturated with red lead. 

To show the actions making up this suboperation in 
sequence more clearly, the steps have been laid out in a 
straight line, beginning with the dropping of the disk 
over the steel pin, followed by the expanding of the tube, 
the dipping of the expanded end into red lead and the 
final riveting of the tube into the disk. The simplicity 

the ways and means employed enables this operation 
to be performed at a remarkably high speed. 

The inspection of disks and outer tubes, shown as sub- 
operations 2 and 3, while it has been combined as a 
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part of operation 13, can be dispensed with provided 
these pieces are otherwise inspected upon receipt. All 
of the material entering into the shell is furnished to 
the subcontractor, but unfortunately the degree of in- 
spection exercised at the supplying factories is not suf- 
ficiently rigid for it to be neglected and for the goods to 
he accepted as received. Considerable variation is found 
in these parts, and especially so in the thread sizes of the 
fuse sockets and copper fuse plugs. 

Coating the edge of the disk with red lead, 
at 8, is done just previously to inserting the completed 
disk and tube in the shell, but not before the paint 
the exterior of the disk and on the interior of the 
tube has become thoroughly dried. 

While the preparation of the outer 
heen in the shell itself has 
and delivered to the 
In this first official inspection it receives prac- 
tically the same tests as those described in volume 42, 
page 499, for the British 18-pounder. Particular stress 
is laid upon the inspection of the interior of the shell 
at this point, for it is the last opportunity for the Gov- 
ernment inspectors to examine this part of the shell, un- 


as shown 


on 


tube and disk has 
thoroughly 
in- 


been 
Government 


pre VTeSS, 
washed, cleaned 


spectors 


less they take the completed shrapnel apart or saw it 
in half. Cracks, scratches, scale, or hair lines on the 
interior or outside surfaces of the shell are carefully 


watched for during this inspection. 

The painting of the interior of the shell becomes sim- 
ply a matter of arranging the handling in order to get 

high an output as desired from the apparatus shown 
in operation 14. The machine used is a compressed-air 
shell-painting machine made by the Spray Engineering 
Co., of Boston. Pressing the inverted shell over the dis- 
charge tube of this apparatus causes it to inject a meas- 
ured quantity of paint, which is forced up into the powder 
pocket The air is delivered in such 
a way that the paint is uniformly distributed and drops 


by compressed air. 





2-Polish _ 





=a) 


1 = 





POLISH 
with 


AND 
lathes A, 


OPERATION 12. FILE 
Machines Used—Special polishing 
actuated tailstock spindles B. 
Special Fixtures and Tools—-Cup 


spring- 


chuck C for base end of 


shell: ball-bearing tail center D, same as used on body- 
finishing lathes in operation 11 
Gages—Limit snap gages for bourrelet and body. Body 
limits, 2.955 to 2.960 in. Bourrelet limits, 2.977 to 2.980 in. 
Production—From one machine and one operator, 20 per hr 
Note—Body and bourrelet are both filed and then polished 
with emery cloth, from '/jo tO */i:00 in. having been left for 


this operation 
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. : 2-INSPECT DISK HOLES FOR SIZE 
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RIVETING BLOCK 4-EXPAND AND RIVET TUBE ( 
7-DRY PAINTED DISKS AND TUBES DISKIN REDLEAD ( 
Mi. % 
OPERATION 13 PREPARE DIAPHRAGM AND CENTRAL TUBE 
Machines Used—Hand operations Production—No definite rate can be put on this or the su 
Special Fixtures and Tools—-For suboperation 4, a special ceeding hand operation No. 16 One man and two boys 
cast-iron expanding and riveting block D. easily handle both operations for 2,500 shells per 10 hours 
Gages—For suboperation 2, a go and not go plug gage A Note The red lead is applied just previous to operation 15 
For suboperation 3, a ring gage B and after the asphaltum paint has dried 





are prevented from running down and gumming up the 





finished thread surfaces. 
One of the conveniences designed to facilitate the 






— 


a 


handling of shells during the painting operation is shown 
in this operation sheet. It is a drying rack mounted on 






wheels, and it may be readily pushed back and forth to 
hring it into convenient location with respect to the 
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OPERATION 15. PUT ASSEMBLED DIAPHRAGM AND TUBE 
IN SHELL 

Machines Used——-Hand operation 

Special Fixtures and Tools—None 

(jages—None. 

Production—Included in operation 14 

Note—The assembled diaphragm and tubes are simply dropped 
in by hand. They must fit loosely, and tight ones are 
rejected. The succeeding operation, crimping the drive 
band, must not cause the shell to pinch the diaphragm, and 
this acts as a check on the distortion of shell wall due to 
crimping 

OPERATION 16. SET OR CRIMP DRIVE BAND 
Machines Used—West hydraulic band-crimping machine A 


: iat alan — ‘5 rers 6 in. ameter, operated from accumulato 
OPERATION 14. BLOW OUT AND PAINT INSIDE OF SHELL  gpadiat Phetasen ad ee erated from accumulator 


Machines Used—Spray Engineering Co.'s compressed-air Gages—None. The test for crimping is made by tapping the 
shell-painting machine A band with a light hammer: 

Special Fixtures and Tools—Portable drying racks B Production—One machine and one operator produce from 50 

Gages—None to 40 pieces per hour 

Production—One machine will coat the interior of 250 to 400 Note—A maximum unit pressure of 1,000 Ib. per square inch 


shells per hour, depending on the method of handling is required 
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painting machine. The shells rest upon heavy wire net- 
ting, which permits free circulation of air to their in- 
teriors and helps to dry them quickly. 

In the Russian shell, any disks which fit tightly into 
the disk seats are at once rejected. The disk must be 
a loose, easy fit and must readily drop into its place. 
It is inserted before the shell goes to the band-crimping 
machine and serves as a check upon this operation, for 
upon coming from this machine the disks must still be 
free within the shell. Any distortion of the metal due 
to compression would of course he noticed by a binding 
of the disk, and this arrangement is made to serve as a 
convenient gage upon an operation which would other- 
wise be rather difficult to check up. An additional reason 
for this free fit is to insure that the disk and outer tube 
will be readily discharged from the exploded shell and 
thus serve to back up and give impetus to the discharge 
of its content of lead balls, acting in this way something 
like the wad in a shotgun 
shell. 

Considerable attention is given to the inspection of 
The metal 
character than it may be folded upon itself and may be 
then flattened with a hammer without signs of breaking. 
It must be capable of being forged in a cold state until 


back of the charge of shot 


the copper drive band. must be of such a 


reduced to one-half of its thickness, without giving indi- 
cations of tearing. the 
band in the band groove of the shell is determined after 


The correct seating of copper 
the crimping operation by tapping the band with a ham- 


mer and the ring. In ad- 


dition to this the inspector has the privilege of removing 


noticing the clearness of 


rings from 1 per cent. of the total number of projectiles 
for the purpose of seeing that they are properly seated. 
Under the present conditions and large batches, this test 
is restricted to a much smaller percentage of shells, but 
is carried out faithfully on the lesser quantities. 
(To be continued) 
Handy Planer or Shaper Clamp 
By Hl. H. MeCray 


The planer or shaper clamp shown in the illustration 
is as dependable and convenient as any I have ever seen. 
The body is of cold-rolled steel, with the hole for the 


cup-pointed setscrew tapped through at an angle of 35 





USE 


SHAPER CLAMI IN 


PLANER 


OR 


The lower end is notched to fit the edge of the 
The clamp may be withdrawn from the slot 


to 40 deg. 
T-slot. 
after one or two back turns of the setscrew, the head of 
which is always accessible. 
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For planing almost any class of work, even compara- 
tively thin pieces, it is surprising how heavy a cut such 
clamps will hold if a thrust pin is also provided. In a 
set of four or six the clamps should not cost over 25c. 
apiece. They will pay for themselves in a very short 
time. 


Methods of Quenching Steel 


At a recent meeting of the Huddersfield Engineering 
Society, S. N. Brayshaw lectured on the quenching of 
steel. The lecturer first of all discussed the properties 
which determined the value of any liquid as a quench- 
ing medium, and pointed out that the main items of 
consideration in this direction are specific gravity, spe- 
cific heat, boiling point, conductivity and fluidity, and 
connection with 
experiments which he had carried out in the hardening 


vave some interesting information § in 
of tools in various ways and by means of various quenchers. 

He described the effects of stirring the quenching 
medium, and also the use of jets for throwing a strong 
against the He referred 
to the use of brine and freezing mixture of snow and salt. 
He pointed out that the age of water has a great deal 
to do with its quenching powers and instanced the carry- 


stream articles to be cooled. 


ing away of water in barrels from the River Don, in Shef- 
field, even as far as the United States for this purpose, 
owing to some peculiar property which it possesses, 

The uses of oil, mercury, fusible oils and fusible salts 
as quenching media were next dealt with, and the lecturer 
laid down as the ideal medium for quenching, one which 
is from fluid at 100 deg. C., at a high boiling point of 
practically 800 deg. C., fairly high specific gravity and 
of fairly good specific heat. This will give a glass-like 
hardness to the tools, but the quenching should be carried 
out at such a temperature that the heat left will prevent 
breakage. 

% 
Draft Indicator for Patterns 
By A. E. Honapay 


The illustration shows a device which I have found 
very useful in showing the amount of draft on small 
} 






| Pattern= 






\ 


FOR 


PATTERNS 


DRAFT INDICATOR 
patterns. Having the indicator at the end of a long 
overhanging arm makes it easy to use on a great variety 


of patterns. 
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Letters from Practical Men 








= 
Sommerer 


Keeping Uniform Belt Tension 
by Use of Springs 


Having had considerable trouble with a short 5-in, 
belt located in an exposed position, I first joined the ends 
with five short coil springs, as shown in Fig. 1. A 


smooth running joint was made, but I noticed that when 
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As 
at 


FIG! FIG2 


MAINTAINING UNIFORM BELT TENSION 
pulling hard, the belt would slip when the springs were 
on the tight side but pull well when they were on the 
slack side. 

This that by the stretch of the 
springs and arranging them so that there would always 


suggested limiting 


be a spring on the slack side, the belt would drive well 


Wi LUUTUEOGUUT ANNU TENA LONAONAUUNATONN ATONE ENN NATHAN 


with only a few pounds’ tension. Three pairs of light 
springs AAA were fastened to the endless belt as shown 
in Fig. 2. In operation a loop B (shown somewhat ex- 
aggerated) would form on the slack side. This loop when 


arriving at the driven pulley would transfer the “take- 


up” to the springs following, thus making the belt on 
the tight side travel with a uniform speed. 
Fig. 3 shows a sectional view of the fastener used to 


It can be made out of a rivet and 
three washers, and conceals the hooks so that it 
to handle the belt with the hands. KE. EK. Larson. 


Thompson, low a. 


hook the springs on. 


is safe 


Punch Press Used as a Miller 
The 


gets a job that is a difficult proposition on account of 
the tools handle it. 


not 
Recently a rush order for some fixtures that required au 


small shop making a variety ol products otten 


having proper with which to 














FIG. 1 THE FINISHED ARTICLE 


3-in. square bar, Fig. 1, 
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To turn down rew machine, a special 


square collet was necessary; so one was turned up the 
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proper outside dimensions, and the slots were cut with a 
hacksaw. ‘The square hole through the center was pro- 
duced by making a small broach from 3-in, square tool 
steel, driving it through by hand and filing to size, 
The right-angle forming was done with an ordinary 
The stock 


was somewhat distorted, however, so that it was necessary 


V-die in a punch press, using a round punch. 


to smooth off the pieces on a grinder. 

To cut the teeth, a punch and die, Figs. 
made with teeth exactly the size of the finished cut, the 
The punch 


2 and 3, were 


teeth on the punch being about 24. in. long. 
was then taken to the milling machine, where four hori- 
zontal cuts, 44> in. apart, were made to a depth of about 
beyond the bottom of the teeth. This gave five 
The bottom row was then 


fj mm. 
different rows of cutting teeth. 
cut dewn to within 0.02 in. of the bottom of the teeth. 
The row above it was cut down to 0.04 in. of the bottom ; 
the one above that, 0.06 in.; the next, 0.08 in., while the 
last was left full size. 

The result was that when put in operation each row of 
teeth cut off 0.02 in. until the last row, being full size, 
completed the cut. 

The punch had a pilot sufficiently long to engage in a 
slot in the die at all times, to prevent the punch from 
backing away when it struck the work. The die also had 
a heavy backing to hold the work to the punch, and a 
thick stripper to prevent the work from turning and bind- 
ing on the return stroke. The work was slid into place 
endwise, a toggle lever being used for the purpose. 

In operation the die was very satisfactory, except that 
care had to be taken to provide a stream lubrication 
sufficient to carry away the chips from the horizontal! 
slots in the punch. The original intention was to have 
the chips fall away, the slots in the punch being cut so 
that the teeth had square corners on the bottom and a 
curve on the top, for this purpose; but as they some- 
times stuck, the stream was provided. 
me: AVERY. 


Rochester, CiEORGI 


Convenient L-Tool Holder 


or T’-slot tool 
In many shops we find 


The illustration shows a convertible L 
holder for lathe or planer use. 
steel used for tools that is double the size of the L- or 
'l’-slot, necessitating an added amount of labor in forging 


wna corresponding loss or waste of steel. When a 5.-in, 





HOLDER 


A CONVENIENT TOOL 


L.-tool is required, the blacksmith or tool dresser is in- 
structed to use a piece of a 4Qx15¢-in. bar of steel, whereas 
the same tool can be made, as shown, from %Qx11'4-in. 
steel, 

‘Tool holder 


vr something 


stee] 


A can be made of either cold-rolled 
better; 


the cold-rolled is, however, good 
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enough. ‘The piece should be approximately 1%4x114x8 
in. for T-slots ranging from 54 to 34 in. neat. The length 
of the holder of course varies with the length of the tool 
block. When used lathe, it can be considerably 
shorter. The piece A should be slotted 3ex1 fs in. deep 
to admit the 3x14 tool B. 

well for 5g, }4 or 34 L- or T-slotting tools, and right- or 


on a 
This can be used equally 


left-hand tools can be used in the same holder. 

The headless setscrew C can be either , in. or 35 In. 
This screw is located well toward the top, at the end of 
The slotting tool 
long, the tool 
being 144 im longer than the holder and 54; in. higher 
than the depth of the slot in the holder. It is provided 
with about 15 deg. rake, and ground with about ?-deg. 
Much less time is taken in dress- 


the holder nearest the cutting point. 
is made of 3ex1lo-in, tool stee] 9% in. 


clearances on all sides. 
ing these tools than is needed for solid tools. 
Covington, Ky. I. A. CALDEHOFP. 


An Improved Rapping Plate 


Fig. 1 shows the ordinary form of pattern rapping plat 
which is attached ly two flat-head wood screws after the 
pattern has four holes countersunk in the parting line. 
If the pattern is in constant use, these screws work loose 
and the wood splits out along the edges of the plate. 

Fig. 2 shows a form of rapping plate that will last about 
three times as long before needing replacement or change 
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FIG.2 
RAPPING PLATE 


FIGA 


COMMON AND IMPROVED FORM OF 


The lower edge is extended to a knife-edged 
The plate 
is driven 


of position. 
in. in height. 
in the usual manner except that it 
down into the wood the depth of the knife edge and is 


corner on the periphery about ,' 


is located 
then drawn down by the two wood screws. This gives 
about double the surface to resist rapping as well as 
acting as a lock on the wood screws, the advantages of 
which are self-evident, Hl. Bo MeCray. 
Charles City, Lowa, 


Drawing and Punching Die 
The 


operations the shell shown at A. 
ry . . ee . . . . 
Che first operation B is made in a regular combination 
die, which needs no explanation. The shell B is made 
in diameter, the metal being 0.035 


illustrations show a method of making in two 


from a blank 4,% in. 
in. thick, of cold-rolled strip steel. 

The principle of the die is also illustrated. It 
recent construction and does not seem to be generally 
known. The die works as follows: 

Ring ( is under rubber pressure just as any combination 


is of 


die would be, and when the press goes back to its proper 
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stroke, or the full height of the press, the ring C comes up 
level with the top of the cutting edge D. 

Shell B is placed upon C, which fits around the outside 


of D. 


producing the shell F 


Punch £ descends and draws the shell down 7% in., 
’.. At that point of the draw the 


punch G comes in contact with the shell and cuts out, 


the top as shown at 7. Punch £ goes on down and draws 
the shell F into the shell as shown at A. This reduces 
the shell from B to the shell at A, cuts the top and also 
flanges it up at right angles. 
on its next stroke, the pad I ejects the scrap, or disk H, 


When the press goes back 
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A COMPOUND DRAWING 


AND PUNCHING 


out of the die dD, leaving it free to be pushed away with 
the next shell going in. Should the shell A stick in the 
punch, the knockout pin JJ will eject it from the punch. 

This makes a positive working die from top to bottom. 
Pad I is worked by the spring K, and screw L prevents 
it from working up too high in die D. Die D is held 
down by three screws M@. Ring C is hardened and ground 
and works around ‘the outside of D with a nice sliding 
fit. Punch G@ is held in the outer punch £ by setscrew 
N. 

All the steel parts on a die of this character should 
be hardened, properly tempered and ground. In my 
judgment there can be no better working die for doing 
this class of work than that shown by this principle. 

Dies of this kind very often eliminate one or two 
operations and do not put as much strain upon the metal 
as ordinary drawing operations do. The shell is perfectls 
level at the top, or at O, making a very neat shell. 

Toledo, Ohio. Joun R. Situ. 


29° 


Additions to a Drawing Board 


It is a common thing for a tracing to come from the 
drafting room with a lot of creases and wrinkles on the 
surface. They will naturally show on the blueprints. 
These defects are caused by the tracing being pressed 
against the sharp edge of the board by the draftsman 
Additions to the drawing 
hoard, shown in the illustration, should therefore prove 


while lettering the drawing. 


valuable. 
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The slot 
tered, so that the draftsman cannot come in contact with 


A receives the drawing while it is being let- 


the edge of the tracing and the board, thus eliminating 
the chances of creasing or wrinkling. The shade rolle1 
B receives the drawing as it moves up on the board, thus 





nt A 
Slo A s i 
about 3 wide \4 





ADDITIONS TO A DRAWING BOARD 
keeping it from dropping to the floor. The roller, which 
made of attached to the 
brackets. G. 

New York, N. Y. 


board by two 


Wr BER. 


can be wood, 1s 


A Lever, Its Fulcrum and the 
Machinist’s Strap 


When a farmer wants to pry up something, he takes 
a crowbar, a scantling or a fence rail for a pry, and a 
stone or a solid lump of something for a bait. He puts 
the bait, or fulcrum, as close up to the thing he wants 
to lift as possible and gets out as the end of his 
Why is it that the machinist 


the the 


hear 
pry, or lever, as he can. 
often 


thing ? 


and the designer lack sense to do same 


(io into almost any ma hine shop and notice how work 
is strapped on the planer or the faceplate of the lathe; 


see where the bolts are placed in the straps. Nine times 


out of ten they are in the middle, where half of the 
stra on the bolt goes to hold the work and half to 
hold the blocking. If they were placed at one-fourth 
the way from the work and three-fourths from the block- 


the would go to hold the 


were close up to the work, the strain 


ing, three-fourths of strain 
work: and if they 
would go almost wholly to hold the work. 


ior holding a piece to he 


18, page 1160, Vol. 43, shows a design for a jig 
machined, where the bolt is 


Of course the designer will 


in the middle of the strap. 
sav. “It does the job, and why kick 7” 
thy Machinist of 


boss in the middle and a 


I have also seen cuts in straps for 
bolt hole 


I fanev the best all-around strap 


sale which showed a 
central with the boss. 
is one made of a square bar bent in the middle into a 
yoke, as in this the bolt can be placed anywhere along 
the entire length. 
which is 


It does require a washer on the bolt, 


no more inconvenient than sticking the bolt 
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up through a hole in the strap. With T-head bolts for 
the slots in the planer, the nuts do not have to be removed 
from the bolts at all. Joun E. SWEET. 
S\ racuse, N. . ¥ 


Device for Testing Fittings 


The illustration shows a device for testing screwed fit- 
tings to see if they have been tapped straight. The two 
bolted to the cast-iron table ( at 
The third bracket D slides on 
and is bolted to the table so 
The bent 
iron rods F support the pipes which are screwed into the 


brackets A and B are 
right angles to each other. 
a cold-rolled steel shaft 2 


that the edge Is parallel with the bracket 1. 
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DEVICE FOR SCREWED FITTINGS 


TESTING 


fitting as shown. These rods are just tight enough for a 
slight knock with the hand to swing them up or down. 
The bracket ) can be rocked on the shaft in the same way 
to suit reducing sizes. 

The man doing the testing needs no vise or square; he 
merely screws in his test piping and lays it on the ma- 
chine which shows if the fitting is tapped out of align- 
ment. This device is suitable for all sizes of fittings and 
will accommodate 90-deg., 45-deg. and 60-deg. elbows, 
straight or reducing; tees, reducing on run or outlet, or 
both; and bullhead tees and reducers, straight or eccentric. 

Paterson, N. J. F. J. Tipper. 


Two-Speed Friction Clutch 


Tn adapting a machine for drilling and tapping, where 
it was found desirable to perform both operations with- 
out removing the work from the fixture, the two-speed 
clutch shown in the illustration was designed to meet 
the conditions. 

The two driven gears A and B are keyed to the shaft 


(’. The gears have a different number of teeth, accord- 
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ing to the speed it is desired to obtain. On the inside of 
the gears is bored a recess, and the hardened and ground 
steel rings D are inserted, against which is forced the 
clutch roll &. This roll is keyed to the shaft and operated 








FRICTION CLUTCH FOR DRIVING TWO-SPEED SHAFT 


foot treadle. The mechanism proved both efficient 


CiarLtes EF. ScRIBNER. 


by a 
and economical. 
Hartford, Conn. 


Miller Overarm Bracket 


We wanted a light overarm bracket for a miller to hold 
a center for an arbor support, so that we could use a 
small-diameter mill and bring the center close down to 





HOLDING 


ARM 
ARBOR IN CENTRAL POSITION 


MILLING-MACHINE BRACKET FOR 


The device was made of 244x%-in, strap iron 
and a few screws, as shown in the illustration 
Naugatuck, Conn. A. Kk. Tonapay. 


the work. 
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Methods for Making Highe- 
Speed Steel Go Farther 


The interesting article on page 123, in which various 
methods of conserving the limited available supply of 
high-speed steel are described, suggests recording some 
experiences that the Prest-O-Lite Co. has had along this 
line in welding high-speed steel tips to carbon-steel tool 
shanks. 

The weld is made in the following manner: Both the 
machine steel and the high-speed steel are beveled from 
two sides by grinding, as shown in the illustration. It 
is important that this bevel extend clear to the center 
of the piece and that the angle be a generous one—at 
least 90 deg. It has been found that a nickel-steel weld- 
ing rod made of a low-carbon steel containing about 3 
per cent. nickel gives the best results, and no flux is 
used. 

The weld should be executed just as though both pieces 
were of machine steel, except that greater care should 
be taken to insure the penetration clear to the center 

Bevel from both Sides 


for Welding 
— 
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‘Machine Stee/ High-Speed Steel 


BEVELING FOR WELDED TOOL 
of the parts being welded; and it will probably be found 
necessary to “puddle” or “work” the molten metal with 
the filling rod, as some grades of high-speed steel do 
not flow readily under the torch. Wherever possible, the 
weld should be built up or reinforced, although in some 
cases this is impossible, as when the welded portion is 
holder. In the weld has to 
be ground off level. After the weld is completed, the 
tool can be ground and tempered in the usual manner. 
A tool 1x1 in. can be welded, if properly beveled, in 
about 10 min. with a No. 6 tip. The oxygen consumption 
for this operation i; about 5 eu.ft., and the acetylene con- 


inside the tool such cases 


sumption is approximately the same. On this basis the 
labor costs are 5c., acetylene. and oxygen 10c. each, and 
filling material 5c. 

I have never welded on any points of high-speed steel 
less than about an inch and a half long; but if the ma- 
terial is properly handled, I believe that this length 
could be reduced. It will be noticed of course that the 
procedure here described is somewhat different from the 
methods given in the article referred to and that a some- 
what larger piece of high-speed steel is used. The process 
however, is, I believe, much easier for 


here shown, 


an inexperienced operator to carry out. 

When it is remembered that since the beginning of 
the war the price of high-speed steel has risen from about 
85c. to $4 per pound, the practice is worth considering. 


vernennine Anesnnenaneenravernenseentt 


Further, there are oftentimes short ends of high-speed 
steel that are not long enough for use. They are usually 
sold for scrap at about 35c. per pound, but may be used 
to advantage by this method. A. F. Brennan. 

Indianapolis, Ind. 

ba 


Spacing Grooves by Means of 
Lead Screw 
Vol. 43, Mr. 


method of spacing grooves by means of the lead screw, 


On page 994, Limbrunner describes a 


and on page 1177 Mr. Miller offers another way. 

We have been using in our shop for some time a method 
of spacing grooves which is simpler than either of those 
suggested. The lathe is geared up as if to cut a thread 
of the pitch of the grooves to be cut, and the tumbler 
is thrown into We mark on 
the feed pulley and also a mark on the head of the lathe 
to correspond. After one groove is cut, the pulley is 
turned revolution to the marks to 
again, whereupon the next groove is cut. 

This method is quicker that the others and requires 
It is as 


neutral position. make a 


one bring register 


no preparation except the making of two marks. 
accurate as the lathe is, and any pitch may be divided 
without calculation. JAMES ELLIs, 
Memphis, Tenn. 


— 
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Best Way To Do Certain Things-- 
Fastening a Lever 


Prof. John kK. 


best ways to do certain things is an excellent idea. 


Sweet's suggestion to compile all the 
There 
are, however, serious doubts as to what should and what 
should not be included, as the subject could be made so 
broad that no book could contain it all, 

Concerning his best of fastening on the end of 
a shaft a lever that is to be taken off quite frequently, 


way 


there is a question in my mind whether a taper pin would 
better than a nut for fastening this particular 


M. JAcCKER 


not he 
lever. 
Stockton, Calif. 


Patterns for Temporary Work 


On page 1129, Vol. 43, I notice an article by L. M. 
Francisco on how to make a cheap pipe-elbow pattern, 
by building up in skeleton form and covering inside and 
out with a coating of tin or other thin metal and painting 
afterward. 

It appears to me that the making of the skeleton pat 
tern is O. K., but why the covering of tin? Is not this 
rather expensive, and would not the separate strips of 
tin represent a series of flats instead of a round shape, 
which I suppose is wanted in pipe work of that nature. 

It would appear that such tin work would have to lx 
formed into shape before being nailed to strips; alte 

(Continued on page 175) 
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John Alexander Hill 


John A. Hill, President of the Hill Publishing Co., 
died suddenly from heart disease on Monday morning, 
Jan. 24, while traveling in his motor car from his resi- 
dence in East Orange, N. J., to his place of business. Mr. 
Hill had been engaged as usual in business affairs and 
was to all outward appearances in perfect health. Very 
few, even of his intimate associates, knew of the affection 
of the heart that resulted in his sudden death. 

Mr. Hill was 57 years of age, having been born on Feb. 
22, 1858, on a remote hill farm in the town of Sandgate 
near Bennington, Vt. While he was a young lad, nis 
parents emigrated to central Wisconsin, settling at 
Mazomanie. His childhood was that of the average boy 
on a small farm, and when eight years old he was intrusted 
with the care of a flock of 300 sheep. His education was 
that of a country school, which he attended for a few 
months during each of five winters. He early learned to 
shift for himself, and at 14 years of age went to work in a 
country printing office, of which he was foreman at 17. 
He had a Yankee boy's liking for mechanics, however, and 
after some years in the printing office he became half 
owner of a machine shop, where he carried on repairs to 
a variety of local machinery. At 20 he was seized by the 
“Leadville Fever” and spent about a year roughing it and 
prospecting. He then obtained a position as a fireman 
on the Denver & Rio Grande R.R., being promoted to 
engineer within a year. This was in the early days of 
that road and just before the great “Santa Fe war,” when 
to drive a locomotive up the mountains and around the 
edges of canyons required both nerve and courage. Very 
soon the young engineer gained a reputation for more 
than ordinary ability and cool-headedness. These same 
qualities later on made him round-house foreman and 
assistant superintendent of motive power. 

An opportunity for study presented itself to the young 
engineer when he was put in charge of the engine of a 
snow-plow. Its irregular runs gave him time for study, 
and he applied himself to railroad work and mechanics. 
Soon he began to contribute articles to the railway- 
engineering department of the American Machinist. His 
first article was published in the issue of May 23, 1885, 
under the title of “Oil for Locomotive Motions.” The 
encouragement that came to him from the generous recep- 
tion given to his contributions turned his thoughts more 
and more away from railroading and toward technical 
writing. In 1885 he founded the Daily Press, of Pueblo, 
Colo., and edited it for some time. 

As a writer he had a forceful and breezy style and a 
thorough familiarity with practical matters. 
with a 


These qual 


ifications, combined knowledge of the ideas and 


needs of the men in railroad work, 
articles which not only were well received in their day, 


enabled him to write 


but which live in book form. 

At the end of the year’s venture on the Daily Press he 
returned to the Denver & Rio Grande and ran an engine 
until 
start a monthly journal, the Locomotive Engineer, called 
him to be its editor. This brought him to New York in 
time to prepare for the first issue of 1888. Three and a 
half years later, in company with Angus Sinclair, Mr. 
Hill bought the Locomotive Engineer from the American 


1887, when the American Machinist, deciding to 


Machinist Publishing Co. and changed its name _ to 
Locomotive Kenai 


The success of this journal under the new management 
measure to Mi 


neering, 


was Immediate, and was due in large 

Hill’s ability to give human and general interest to arti 
cles on mechanical and engineering subjects. Two not 
able series of stories that attracted wide attention were 


called “Jim Skeever’s Object Lessons” and “Stories of 
the afterward 


) hook form. 


Railroad.” Both of these were reprinted 


His experience as an engineer had taught 


him the evils and showed him the inherent weakness of 


the old rule of railroad promotion—according to length 


of service. Ile strongly advocated a system under which 


specific subjects were studied each year and promotion 


made according to ethoeney. This system he embodied 


in his work, “Progressive Examinations for Locomotive 


Engineers,” which was later adopted by the American 
Master Mechanics’ 
form of examination on American railroads. 


Railway Association as a= standard 
During the early vears of Locomotive Engineering Mi 
Hill both Although its su 


eess was phenomenal, his keen business insight showed 


was editor and publisher. 


him that to locomotive run 


ners had not the elements for 


a journal appealing largely 
the largest kind of business 
achievement. He perceived 
lmertcan Mac! 
but 
iltra-conservative lines. So in 
Lwerican Ma 
Locomotive 


thus becoming the owner of the technical journal with 


a larger opportunity in the 
inist, a journal of good standing and repu 
conducted 
Mr. Sinclair, 


imist and a year later sold 


tation, which for years had been along 


1896, with 
he bought the 
Knagineering to his 


his interest In partner, 


which his name has been longest associated. This con 
nection was the foundation for one of the largest enter 
prises ever established in the field of technical publishing. 


At this time, 1896, practically all business publications 
had their printing done by contract and were limited by 


such facilities as the printers were willing to provide. 
Mr. Hills early experience as printer and publisher had 
viven his a strong liking for the mechanical, or manu 


} 


and he that 


his publication should own and operate its own printing 


facturing, side of the work, was ambitious 


plant. In order, however, for such a plant to be com 
mer lally successful, its expense and effort must be spre ad 
over a number of jour als. 

others that led Mr. Hill 
to add to the already suc Vachinist othe 
well-established technical journals of high reputation 
ITis first Power, in 1902. At that 


this publication was a ily journal devoted to the 
1 
\l 


It was this situation among 


essful American 
purcahes was time 
mont 
field of power transmission. r. Hill at once changed it 
to its present form and in 1908 made it into a weekly. 
In 1905 he became the owner of the Hngineering and 
Vining Journal. A fourth journal, Coal Age, was estab- 
1911 to field had 


broad to be successfully reached by the Engineering and 


lished in cover a which hecome too 
Mining Journal, which is chiefly devoted to metal-mining 
1912 he fifth journal, the 
Engineering News, from its founder and chief owner, 
George H. Frost. 

Meanwhile the 


had been spreading abroad to such an 


interests. In purchased a 


Machinist 
that in 


influence of the American 


extent 
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1900 a British company was formed to publish the 
Kuropean edition, Nine years later a German company 
was formed to translate it into German and publish it 
from Berlin. This made the American Machinist the 
most representative of the international technical journals. 

An enterprise of Mr. Hill’s last years, in which he 
took great pride and to which he devoted his best energy, 
was the construction on the west side of New York City 
of the great building to house his publications. This 
structure was completed in the latter part of 1914. It 
was characteristic of him that not only did he plan at 
every point to suit the convenience and economy of 
manufacturing in the printing and publishing business, 
but that he also made unusual provision for the safety, 
comfort health of the workers that the 
building houses daily. 

His initiative and leadership in the field of technical 
publishing are forcefully shown by the fact that many 
ieatures of what is now considered best practice were 


and army of 


inaugurated by him. 

He was first in printing a circulation statement in 
each issue, in adopting the standard magazine size of 
page—9x12 in.—in discontinuing the acceptance of copies 
returned by news companies, in establishing an advertisers’ 
service department, in discounting exchange advertising, 
in refusing to pay agents’ commission on advertising 
contracts, in selling display advertising space on a flexible 
contract and in publishing a buyer’s cyclopedia. Numerous 
mechanical improvements and developments in printing 
machinery are also to his credit. Both the rotary sheet- 
feed presses and the web presses used in his own shop 
were built by manufacturers according to his sugges- 
tions. 

In addition to carrying on his own business he acted 
as mechanical engineer from 1900 to 1902 for the General 
Manifold Co., Franklin, Penn. Here he had charge of 
the building and the plant, the 
designing of special machinery and the development of 


superintending of 


continuous manifolding machines. 

Mr. Hill was married in Wisconsin in 1882 to 
B. Carlisle, who with one daughter survives him. 

The story of Mr. Hill’s life is a remarkable illustration 
of a man winning his way by sheer strength and ability. 
Born in the humblest surroundings and with only such 
education as was afforded by the country schools in the 
woods of Wisconsin nearly half a century ago, he well 
proved the saying of the president of one of the leading 
American “life itself is an 
education.” From his early boyhood, in whatever occupa- 
tion he was engaged his personality was such that his 


NJ 
“mma 


engineering colleges that 


associates instinctively recognized him as a leader, as 
« forceful organizer. In fact his capacity for organiza- 
tion was so great that he developed about him an organ- 
ization for carrying on the manifold responsibilities of 
his five journals which easily carried all burdens during 
absences of several months at a time. The impression 
he made on those who met him was invariably that of a 
man of strength and force. While he was typically a 
self-made man, he had none of the objectable conceit 
which is simetimes supposed to characterize men who have 
risen to power from humble beginnings. 

Mr. Hill was by nature modest and retiring. He was 
a genial man, fond of companionship and with an endless 
fund of good stories, but social life and club life had little 
attraction for him, and his two chief interests were the 


MACHINIST Vol. 44, No. 4 
enterprise he had created, in which he took such pride, 
and his home. For many years it had been Mr. Hill’s 
custom to write a Christmas greeting that reached every 
employee on the afternoon before the holiday. The one 
for last Christmas is so typical of his kindly interest in 
those around him, as well as showing the individuality of 
his literary style, that it is quoted below: 

“The year 1915 is almost gone; it has brought more 
loss, suffering, death and despair to the human race 
than any other year of all recorded time, and yet, it has 
been good to us. 

“We have not done so well as in former years, yet we 
have done well. 

“We are all here—not a funeral or a serious illness in 
our ranks. Most of us are warm and eat regularly— 
Allah be praised! 

“All signs are favorable for better times, the optimist 
is in charge and the pessimist has been run over by the 
steam roller that is making the road to business clear— 
this concern is full of hope and that ‘Christmas feeling.’ 

“Most people dislike to get a bill at this time of the 
year, but here’s one that you need not pay, so we think 
it will be welcome. 

“With it goes a ‘thank you’ for every little item of 
service you have furnished this past year which has gone 
to make up the million-dollar mosaic that this company 
has made out of all our little items of service combined. 

“If your heart and mind be charged with as much 
good-will, love and respect for the Hill Publishing Com- 
pany as the institution has for you, the next year will 
be comfortable and happy for the whole works—big 
wheels, little wheels, case and fob.” 

Mr. Hill was essentially a man of broad human sym- 
pathies. He took a fatherly interest in the welfare of his 
employees and delighted to have them refer to him as 
“The Old Man,” a term to which he indeed gave wide 
currency in his early writings on experiences in machine 
shops and locomotive roundhouses. 

Mr. Hill was a member of the Engineers’ Club, of New 
York City, Vice-President and charter member of the 
Machinery Club, member of the Railroad Club and of the 
Campfire Club. In 1913 he was elected a member of 
the American Society of Mechanical Engineers, among 
his references being Thomas A. Edison and James Hart- 
ness. He was first and only president of the McGraw- 
Hill Book Co., chairman, Hill Publishing Co., Ltd., 
of London, and president, Deutscher Hill Verlag, A. G., 
Berlin, publishers of Maschinenbau, the German edition 
of the American Machinist. As a young man he was 
greatly interested in the National Guard, although not 
a member. During the last year he was Vice-Chairman 
of the Committee of Engineer Reserve Corps of the 
American Society of Mechanical Engineers, charged with 
ihe duty of working out the details of a plan to create a 
corps of civilian engineers for emergency service for 
the United States Army. 

The esteem in which Mr. Hill was regarded by his 
employees was put into words engraved on a bronze tablet 
over an ornamental fountain presented to him soon after 
the new Hill Building was completed. This is the 
inscription : 

“Within this monument to independence, truth and 
service in engineering journalism the employees of the 
Hill Publishing Company have placed this tablet—an 
appreciation of the man and employer, John A. Hill.” 
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Heavy-Duty Projectile Lathe 


Although the lathe shown was designed particularly 
for the heavy duty imposed by shell turning, its rigidity 
and general operating details are calculated to provide a 
machine well adapted for a variety of other classes of 
work. 

In the headstock, to obtain unusual rigidity, the lower 
gear casing is designed to form connecting members be- 
tween the front and rear main spindle and driving-shaft 
bearings, insuring a section free from longitudinal vi- 
bration. The spindle is of special steel, ground to stand- 
ard size and bored from the solid forging. It runs in 
renewable phosphor-bronze bearings. The thrust bearing 
is formed by alternately arranged heat-treated steel and 
phosphor-bronze washers. Driving gears on the spindle 
are of cast steel with cut teeth. The driving shaft also 
journals in bronze-bushed bearings. The two pinions 
are integral, being cut from a solid forging. They slide 
on a feather key and are operated by a hand lever. 

The proportions of the bed, combined with U-shaped 
internal bracing, provide rigidity. To facilitate quick 
removal of the tailstock, or turret, the bed is cut away 
at the rear end. 

The apron is shouldered into the carriage over its 
entire length. It is held by six screws. All apron gears 
are of steel; those running on steel studs are phosphor- 
bronze bushed. 

The tailstock is braced, and the construction of the 
nose clamp is such that the tailstock spindle is always 
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in its correct position. The spindle is of large diameter 
and has a phosphor-bronze nut on a medium-pitch screw, 
which, with the large handwheel, facilitates easy drill 
ing of holes of large diameters. Adjusting screws pet 
mit use of the tailstock for taper turning. Th 
tailstock is moved along the bed by a removable pinion 
engaging the rack. 

The lead screw is of high-carbon steel, chased to stand 
ard size. The nut is of the split pattern and is babbitted 
Thrust in both directions is taken by heat-treated stee! 


and phosphor-bronze washers alternately arranged. 


\ wide variety of special equipment particularly adapt 


ed for shell work can be supplied, a most noteworthy 
attachment consisting of a four-way turret tool post I"| 

lathe may also be secured with four-speed selective head 
stock and quis k feed-change gear box. 

rhs 8,000 Ib. It is a 
recent product of the General Ordnance Co., Denver, 
Colo. 


The machine, with 8-ft. bed, wi 


Plain Bench Miller 


While primarily intended for 


rht work, the machine 
hown is heavily proportioned for its size. 


The spindle is machined from a 3-in. solid steel bar 
and has a *4-in. hole taking a No. 10 Brown & Sharpe 
taper. The bearings are provided with adjustment for 
wear, and lubricated by a felt wick extending the entire 


length of the box and down into the oil wells provided, 
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HEAVY-DUTY SINGLE-PURPOSE PROJECTILE LATHE 


Swing over shears, 22 in.: swing over carriage, 13% in.; 
in.; pulley diameter, 20 in.;: width of belt, 8 in.; feeds, 


yn 6-in, shell; main spindle, 44 r.p.m.; driving shaft, 220 r.p.m 


distance 


betw n centers, 3 ft. £ ] e through spindl 


,eeti : 
, in, per revolutio: for cutting speed of 7 ft. per minute 





170 AMERICAN 

The table has a T-slot through the center and is ar- 
ranged in a pan form to catch the oil and chips. The table 
is actuated by a steel rack and pinion with a hand lever 
on the pinion shaft which can be set so as to bring the 
handle in the most convenient position for the operator. 
A table stop is also provided. 

The part of the saddle that protrudes in front of the 


table is machined, making it convenient to attach such 

















BENCH MILLER 
s-step cone 
S in. tor 2-in 


PLAIN 


wide, 12 in. long 
largest diameter, 


pulley in spindle; 


be It 


Table 4 in 


often necessary in the manufacture of 


The knee is elevated by the hand- 


fixtures as are 
spec ial classes of work. 
wheel underneath. 

The machine is set in an oil-pan base and is regularly 
furnished in two forms—namely, with cone pulleys and 
countershaft, or with plain 6 in. diameter pulley on the 
spindle to be belted from a 6-, 8- or 10-in. pulley under 
the On the latter the belt is entirely incased 


within the machine by guards and hood, the belt passing 


ben h. 


down through a special pan. 


Electric Test Indicator 
The feature of the universal test indicator shown is the 
electric-light attachment designed to avoid eye-strain and 
contact of the 
of the surface gage with the work to be accurately finished. 


insure certainty in watching the needle 
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At the instant the ball point of the needle touches the 
highest point of the job, either internal or external, the 
light in the end of the tube flashes, indicating the direc- 
tion in which the job must be moved. After the work is 
trued, the light will burn continuously. 

The lightest touch of the needle will cause the light 
to flash. The indicator is self-contained, as the battery 
to produce the light is inclosed in the main body of the 
indicator in direct contact with the bulb, without any 
wires or connectors, and can be renewed at small expense. 

As shown in the illustration, a holder is supplied to 
use the indicator in a toolpost where it would be in- 
convenient to The tool is a 
product of J. G. Xander, Reading, Penn. 
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Electric Rivet Header 


So much is said about electric spot welding that few 


use a surface gage. recent 


realize that an electric machine may be used to advantag« 
for heating and heading rivets, where spot welding is 
impracticable. Such a machine, used for riveting gears 
and plates together, is shown in Fig. 1. This machine 
is made by the Toledo Electric Welder Co., Cincinnati, 
Ohio. 

The rivets are inserted in the holes, each in turn placed 


under the dies of the machine, and the current turned 
on by means of a switch in the operating lever. In a 


fraction of a second the rivet is heated a bright red, th 
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TEST INDICATOR 


UNIVERSAL 


ELECTRIC 





FIG. 1. ELECTRIC RIVET HEADING MACHINE 
operator pulls down on the handle, and the head is formed. 
The current heats the rivet from the center to the out- 
side, which is just the reverse of the ordinary way of 
forge heating. There is no overheating or burning of 
the rivet, as the operator turns off the current the in- 
stant he sees it is hot enough. 

A view of one of the gears riveted in this machine is 
shown in Fig. 2, and Fig. 3 shows some pieces that have 
been riveted and the end rivets sawed endwise to illus- 
trate the perfect heads thus formed. 
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FIGS. 2 AND 3. SAMPLES OF RIVETED WORK DONE ON ELECTRIC HEADER 


By means of a special regulator at the side of the ma 
chine the current is under control. and rivets may be heat- 


, 


ed to a dull cherry red of about 1,200 to 1,300 deg. F. 


changing the setting of the regulator they can be broug! 
to a bright cherry red equal to about 1,500 or 1,600 deg. 
F. If desired, they may be heated still hotter, or about 


2,000 deg. F. The operator has the current un 


control, and any rivet of the same size will be heated 
to the same temperature in the same length of time. 
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Machinist’s Foot-Lever Vise 


A quick-acting machinist’s vise operated entirely by 
toot power represents a recent development of Fisher 


Norris, Trenton, N. J. The foot control is designed 
enable both hands to be used freely in lifting and ins 
ing work in the vise. 

The vise consists of a standard bench vise equipped W 
a pedal attachment which provides the movement fo 
jaw. It can be used with any bench, the length of 
standard being varied to suit conditions. The use 


made in a number of sizes. 


Large Shell Marker 


The machine shown represents the latest addition to the 
line of marking machines made by the Noble & Westbrook 
Manufacturing Co., Hartford, Conn. It has been devel- 


oped espec ially for markings the base ends of heavy s 

















LARGE SHELL MARKER 


A platform or rack can be built on each side, and the 
shells will then roll into the machine. Only a few sec- 
onds are required for the marking, after which the oper- 
ator pulls the lever provided with cam adjustment, which 


automatically raises the shell from the machine, and a 
other shell falls into place. 

Another feature is in the die. Each letter is separat 
in the machine and can be removed or replaced without 


substituting a new die, 


The machine runs by power with tight a1 hk 
and no countershaft is required. 
Universal Test Indicator 
The universal test indicator shown requires little ex- 


planation as to design and application. 

The contact point can be turned to any desired position 
s ior the 
kind can b 


in relation to its axis, in order to provide reading 


wide variety of work to which a tool « t! 





.---- — 





UNIVERSAL TEST INDICATOR 


applied. To reverse the direction of the reading, it is 
only hecessary to grasp the indicator by the two cars, 
shown projecting from the indicator bod) 

A friction device protects the contact point from ac- 
cident, so that if the work to be tested is jammed or 
pressed too hard against the contact point the latter 
automatically swings out of the way. 

The scale is graduated in thousandths, with divisions 
iy In. apart. All bearings are bronze-bushed to prevent 
sticking. 

The indicator is a recent product of Johnson & Miller, 
12 Murray St., New York, N. Y. 


Four-Spindle Miller 
The four-spindle miller shown is a recent adaptation 
of the drilling machine made by the Moline Tool Co., 
Moline, Tl. 

The spindles are driven by the standard spiral drive 


incorporated in the drilling-machine line made by t 
builder mentioned. The heads are traversed to and from 
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each other by right and left cam grooves in a shaft below 
the driving spiral. Hand feed only is provided, as opera- 
tions ordinarily done on a machine of this kind are 
light and quick-action and power feed seldom necessary. 

















SPIRALLY MILLER 


Table, 


DRIVEN FOUR-SPINDLE 
length of rail, 3 ft.; 
between spindles, $ 


32x15 in.; maximum distance 

Special heads with any desired arrangement of spindles 
can be provided. The table is plain or oil grooved and 
is provided with T-slots, 


—. 
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Improved Oldham Coupling 


Often a simple modification in an old, well-known but 
only partly successful device for certain purposes makes 
When 


are apt to ask why no 


it completely serviceable in the newer applications. 
we find such a development, we 
one thoueht of it before. 

The Oldham coupling has been known for generations. 
Its early shafts in 


applications were on transmission 


mills and on propeller shafts of steamships. To a lim- 
ited extent it has been used in general machinery. In 
its regular form the jaws are straight-sided and fit into 
grooves of similar shape. There must of necessity be 
some looseness between the male and female portions to 
permit movement, and as a result a greater pressure ex- 
ists on the largest periphery of the driving portion as it 
tends to take a position at a slight angle to the groove, 
This 


results In quick beveling off of the outer driving face of 


and in effect produces substantially line contact. 


the male portion and carries the point of contact back 
toward the center. Again this process of wear produces 
a rounding or convex surface, and as the point of contact 


moves toward the center the pressure of driving constantly 


MACHINIST 





Vol. 44, No. 4 
increases, with the result that the old type of Oldham 
coupling may quickly become loose, rattle and cause 
trouble. As a result it has been substantially discarded 
from all points in automobile construction where a ma- 
terial movement of the floater exists, and its use has 
finally been restricted to places where a lack of align- 
ment of a few thousandths of an inch must be cared for. 
The Morse Chain Co., of Ithaca, N. Y., has just put 
on the market an improved form of this coupling pro- 
vided with a beveled driving member, which bears only on 

















IMPROVED OLDHAM COUPLING 


the adjoining sides of the beveled edges, the total angle 
There is no bearing on the bottom, as it 
is cleared at this point for take-up purposes. The two 
members are held in intimate contact by spring pressure 
the amount required being about 5 per cent. of the total 
the that is, if the the 
sides is 100 Ib., a spring pressure of 5 Ib. will always 
keep contact. 


being 15 deg. 


amount of drive ; pressure on 
The device has been run up to 3,000 r.p.m. 
and is eflicient for power transmission up to pressures, 
for phosphor bronze, of 250 lb. per square inch, and for 
150 to 500 Ib. 

The illustration shows this coupling as part of an 
adjustable sprocket wheel for a chain drive. The amount 
of adjustment is enough to keep the chain at proper 
tension until the stretch is equal to the length of one 
link. A link is then removed and the adjustment of 
the sprocket set for the new chain length; further ad- 


hardened steel, or 


justments are made as they become necessary through 
further stretch. 


Cast-Iron Castings, as indicated in a paper read before 
the International Engineering Congress, are chiefly used where 
great strength is not required of the material or where light 
weight necessary, so that the weakness of the material 
allowed for by the size of the sections 
iron castings—plain gray 
material is produced by 
against heavy iron 


is not 
can be increasing 
There two general 
and chilled 


casting gray 


classes of 
The latter 
of suitable composition 
“chills,” whereby the part chilled is rendered extremely hard 
and, incidentally, brittle. The gradual transition 
iron in the casting and the soft gray-iron 
streneth to the casting, as a 
Of course a casting 


are 
iron iron, 


somewhat 
from chilled to gray 
part of the piece give sufficient 
whole, to prevent its breaking in service. 
chilled all the way through would generaliy be too brittle 
to be of any Chilled castings are largely used for car 
wheels: rolls for rolling-mill, paper-making and other ma- 
for wearing parts of crushing and grinding machin- 


use, 


chinery: 


ery, etc 
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‘That’s the Matter With Our 


Methods of Threading? 


Br F. 





SY NOPSIS—A_ study of the various elements 
ent ring into the production of qood threads, hoth 
internal and external, which points out the reasons 
for defects and the remedies for correcting them. 
The laps and dies, the speed, the amount of met l 
removed at one cul, the size of the blank, the effect 
of the machine and lubricant are all considers 

and the suagestions given should prove very hee - 


) 


Tui an manu shons, 





“What's the matter with our methods of threadi 
Your editorial on page 1092 touches a very vital issu 
and one that has been neglected in most shops in this 
country. Yet the fundamental rules governing th pro- 
ducing of threads on threading or tapping machines, 
automatic or hand screw machines are no different from 
those for producing accurate turning, forming or ream- 


ing. But just as long as manufacturers of parts and 
machines could get by with the class of threading which 
they have been doing, this all-important subject has not 
had the study that other machine-shop operations have 
had. 

I have investigated the threading problem very ex 
tensively and have seen the class of threading done by 





most of the representative firms in this country, and there 
are very few who really know the fundamental essentials of 
producing clean, accurately cut threads. Whenever ex 
acting interchangeable threading limits are mentioned 
to the average firm doing this line of work, the first an- 
swer is, “Impossible!” The next is, “It cannot be done 
without hand dieing or hand tapping;” and the next, 
“Think of the cost!” 

Just as accurate work can be done in machining 
threads as on plain cylindrical work, at no greater cost 
than poorly cut threads and without the necessity of any 
hand work. The first item that needs consideration is 
the tap and die. Accurate work cannot be done with the 
commercial taps and dies sold by the tap and die manu 
facturers at the present time. This condition is in a 
measure the fault of the users, as they have not been try 
ing To produce high-grade threads, contendn vy that they 
are doing as vood threading as can be done and mainta 


ing the attitude, “Threads is threads 
? 


All of this munition and other work on which our 
manufacturers have found it necessary to do hand thread 


ing or tapping could be done satisfactorily on the machine 
with the proper tools. The first thing necessary is to 


use the correct dies and taps. In speaking of dies, rou 


adjustable or button dies are meant, as they are the most 


economical for use on automatic screw-machine wot 1p 


to 1 in. in diameter. 
SPECIFICATIONS FoR AccURATE Dies 


The following specifications will insure good results: 


The threads in dies shall be burnished smooth after hard- 


ening, to remove the hardening scale and to correct the 
lead. After this the dies shall be ground on outside 
diameter and on both sides true with pitch diameter. 








W. Apporr 


That means that thev shall lb ound from the thread 
itself, 

The die should be 0.005 in. oversize on pitch diameter. 
as a die can be closed to make the thread smaller but eat 
not be opened successfully to cut a thread over the size 
the die was originally made. It should cut a thread 
whose lead will not vary over 0.002 in. either way. 
one inch. The adjusting slot in the die will be a 60-deg 
V and perfectly plain on the outside diameter, wit! 
depressions for the points of the adjusting screws. Tap 
should be straightened after hardening, to be within 0.002 
hn. on the pitch diameter and to show correct for | 
within 0.002 in. either way, in one inch 

For use in the automatic screw machine for accurats 
threading, the round adjustable or button di s the most 
suitable, self-opening die heads being applicable only to 


automatics on large, slow-moving work. 


DESIRABLE Limits or Accurate Work 


By accurate work I refer to threading or tapping done 
to the following mits: Pit diameter to be within 
0.002 in. for size, and for lead to be within 0.002 in 
either way, In one Inch, up to ,* in. in diameter; beyond 
that a 0.0053-in. limit on pitch diameter. There is not 


one thread maker in one hundred wl 


» could make parts 
commercially to these limits: vet it can be and is being 
done on a large scele by two manufacturers in the Mid- 
dle West, one ~@ = screw makel and thr other an 
automobile manutacturer, representing both phases of 
the question. 

For hand screw machines the time element for thread 
ing has to be considered, as time is lost in letting the 
die run off from the work: therefore it is an advantage 
to use self-opening cli heads Hlows ver, the proble m ol 
cutting accurate threads with a die head is a much 
harder one. It requires more care to cut good threads with 
a self-opening die head than with round adjustable dies, 


as we then have the errors in the die head to contend 


with, particularly after it begins to wear Die heads and 
taps are made which will give accurate results, but they 
ost more than many are Ww ne to p 
[ “I Rowe IL IN¢ \ ’ IN] LIN¢ ( ~ 

Con ne to th questiol i) rou il il hinishing 

threads, no one would think of turn accurate plain 
drical work without taking more than one eut, Yet 

the average manufacturer w scoll at the idea of taking 
roughing or finishing cuts on threaded or tapped work, 
as the force of habit is so strong. His attitude 1s that as 
dies and taps are ma to thread a piece or tap a hol 
n one cut, it ought to be done in that wa 

Accurate holes cannot be tapped in one cut, either 
wand or machine, ut tive Cull 2 tapped with a rough 
y and a finishing tap, e roughing tap being 0.010 
in. smaller than the finishing tap. On large work of 


1, two dies should be used—a rougher and a 


1 
} 





say, 12 pit 
finisher and there are verv tew automatics that cannot 
be rigged up to do this with the exercise of a | ttle in- 


cenuity. Some makers make a regular outfit tor an 
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extra threading spindle, which on the multiple-spindle 
machines means no extra time for doing the operation 
and gives a superior finish. 

The choice of lubricant is not so vital as is the matter 
of proper dies and taps and the holding equipment for 
them, for if the dies and taps actually cut, almost any 
lubricant will do. For screw stock, ordinary paraffin oil 
is as good as anything. For the low phosphorus and sul- 
phur and higher-carbon stocks, use any of the good min- 
eral lard oils and screw-cutting compounds. None of the 
fancy high-priced oils are needed. 

This so-called great question of lubricant has arisen 
from the use of taps and dies which do not cut, but push 
or force the metal off and out of their way. If the tools 
are actually cutting, all that is is something to 
keep the work and tools cool, the freer flowing the bet- 
ter—and lots of it. The correct method is to direct the 
oil under pressure through the threading spindle and 
out of the front, or cutting side, of the die, preventing 
chips from getting into the die and holder to clog and 
damage the die and threads. This is the fault with a great 


needed 


deal of our poor threading. 
The average manufacturer’s idea of a lubricant on a 
die is a small stream about 1g in. in diameter falling by 


gravity from overhead. For machine tapping, one or 
two squirts from an oil can are considered sufficient. 
But up to % in. a 
stream about %Q in. in diameter under pressure should 
be directed on the tap at the edge of the hole. As for the 


if the die is actually cut- 


for machine tapping holes, say, 


lubricant’s affecting the size 


ting, any lubricant could be put on successive threads 
and they would all be of the same size. If there is a 
variation from thread to thread cut with a die, the fault 
lies with either the machine or the holder, or there is 
a wide variation in the hardness of stock being used. 


Tue Question or Correct LEAD 


There is just one thing that affects lead, and that is 
thé tools doing the thread cutting. If the taps, dies or 
chasers have the correct lead, the work will also be 
rect. I different tried 


the lead of external threads cut with dies or chasers, 


cor- 


have seen schemes for changing 
with 
the thread simply being distorted 
When a 
ufacturer starts to buy his dies and taps to lead 


To know 


absolutely no results, 


in form but the lead remaining the same. man- 
speci fica- 


what 
pro\ ided 


tions he can forget his lead troubles. 
is doing on the lead question, means must be 
for measuring the lead. 

ll show whether 
By 


these gages I do not mean those that fold up like a pocket- 


The saw-tooth gages are good, as they wi 
the lead is vood or bad, but not how good or bad. 
knife, as they are only good to give the number of threads 
per inch. What is wanted are those about 1 in. wide and 1% 
in. long, with the teeth milled the full length. These give 
the operator the proper length to measure. They should be 
just as long as possible up to 1 in., which is plenty long 
There should also be a lead-testing fixture in 
This fixture 


enough. 
every department cutting external threads. 
reads the lead in thousandths, showing the error in a 
minimum of time. 

It is not cataloged, but it is the last word in lead 
measurement. If the lead on the thread looks bad to the 


operator with the saw-tooth gage, or at all off, he tries 
it in the lead-testing fixture; if it is bevond the limit, he 
removes the die and sets another. 





No. 4 


MACHINIST Vol. 44, 


There is a tendency to do threading too fast on mul- 
tiple-spindle automatics. This is usually the fastest oper- 
ation anyway. All the time possible that the other oper- 
ations allow should be taken for threading. If the other 
operations are shorter, they should be sacrificed rather 
than have the threading done beyond a sane, conservative 
speed. 

A little thought on comparing the accuracy wanted 
with the amount of stock removed will show the folly of 
trying to do threading at too fast a speed, and the same 
is true of tapping. It is very necessary that the proper 
size of tap drill or boring size be used for each size of 
hole to be tapped. This worked out 
very carefully, giving the maximum size of 


matter should be 
hole fo 
each particular diameter and pitch. 

The same is true of the outside diameter, which should 
that is, the 


)*.) 


size for a 3¢-in. by 16-pitch screw would be 0.368-0.372 


be turned smaller than the size of the screw 


in.; and for a %g-in. by 20-pitch screw, it would be still 
different. 
as they are very important and materially affect the a 
They should be held 


These sizes should be worked out carefully, 


of the threads being cut. 
limit. To the 
manufacturer, a °-in. screw is one turned %@ in. 
It is just as liable to lx 


curacy 
maker o1 
with a 


within a close average screw 
pair of calipers set to a scale, 


0.010 in. over as under. 


THE SprinG or Dies anv Die Heaps 

A die or die head is held together by parts that car 
spring under pressure, and this pressure is exerted when 
the the Naturally if the work 
is oversize, more pressure is exerted, the die springs open, 

If the next setting of the box 
is small, the thread will be small 
For work up 


die passes over work. 
and the thread is large. 
tool is so that the work 
also, as the die does not spring so mue h. 
to 1% in. the outside diameter for threads should be held 
within a 0.004-in. limit; for 1% in. in., Within 
0.005 in.; and for 1 in. up, within 0.006 in. 

Another factor along the same lines is the quality of 
If this varies in hardness, the threads will vary 
Stock should be 


up to 1 


STOK k. 
also, due to the spring of the dies. 
purchased to exact analysis and Brinnel hardness within 


reasonable limits for both bar stock and forgings. <Ac- 
curate threads cannot be expected on forgings if the 
analysis is not the same in each lot, or if they have not 
been properly annealed or heat-treated to bring them 
within a close range of even temper or homogeneity. The 


same is true of the material to be tapped, if it is not 
even in temper or structure. 


Toots Suovutp Be HeLp tN ALIGNMENT 

The holes will also vary if the size of the tap drill hole 
varies. Tap drill holes should be held within a limit of 
0.004 in. up to 1% in.; and within 0.006 in., beyond that 
ze. If the tap drill hole runs large, the tap will cut 
but part of the thread will be lost. If it runs 
small, the tap cut due to the 
crowding of the metal, even though the tap is properly 


siz 
TO s17e, 
oversize, 


however, will 


made. The average manufacturer, if one size of drill is 
out of stock, decides that the next one will be just as 
good; and then he wonders at the variation in the size 
of tapped holes. 

Next in importance to the tools to do the work with 
is the manner in which they are held and how well they 
are kept in alignment. The average die holder on screw 
machines or turret lathes is usually in very poor con- 
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dition, mostly home-made and poorly made. There is, 
however, one good die hvider made in this country, 
with careful thought as to cutting accurate threads. All 
parts are hardened and all vital parts ground after hard- 
ening. The front end of the holder or body, which is 
so vital, is ground true with the shank, and the shank is 
of ample length, insuring that the die will be presented 
squarely to the work. 

To make sure that the die will line up centrally, a plug 
should be made, hardened and ground. This screws into 
the cap, a projection on the end of the plug being ground 
the exact diameter of the outside diameter of the die. 
The adjusting screws in the cap are screwed down until 
they just touch this plug, the plug is then unscrewed from 
the cap and the die pressed by hand inside the adjusting 
If adapters have to be used between the die 
holders and the hole in the turret, they should be hard 
ened and ground; and they should have long shanks so 
that they will not tip when the turret clamps tighten on 
them. 

[t is of vital importance that the turret holes be in line 
with the work, as the less “float” you have to use in the 
die holder the better the threads will be cut. For with 
the holder tipped at an angle when it starts on the work, 
to make up for nonalignment, the die will not cut prop- 
If the die holder is used in the type of automati 
in which the die revolves, it is of prime importance that 
the spindle run true, and of equal importance that the 
run true. Accurate threading cannot be done if 
either the work or the die runs out of true, yet in the 
average shop one will find both these errors existing. 


screws. 


erly. 
work 


The same is equally true in the tapping of holes. The 
hole and the tap should be so held as absolutely to lin 
up with each other, yet in the average shop this receives 
the least attention as long as the tap finally strikes the 
That is all that is looked out for, and very little 
attention is paid as to whether the tap is 


hole. 
straight o1 


( rooked. 


LITTLE TrovuBLE WITH MACHINES THEMSELVES 


We come next to the least of 
good threads—that is, the machine they are to be prod 
in. Accurate threading or tapping can be done in 
of the recognized types of machine tools, providing they 
are in such condition that the spindle doing the thread 
ing or tapping can be kept in alignment with the wo. 
That is all that is necessary. 

Most of the manufacturers making 
have learned that their thread cutting is not good enoug 
The next step will be to learn that it can lx 
made good enough without dieing or hand tapping 
that it can be done right in the machine. 

I would also call attention to the fact that there are 
inherent defects in both the V and the United States 
Standard forms of thread, preventing parts 
either of them from being as accurately fitting as they 
bot 


our Worrles 1h 


nprodue 


war munhitio 


for them 


hand 


made to 


might be, owing to the interference at the top and 
tom of the thread. No clearance is allowed in either. 


Some trouble is also due to the different tap and die 
manufacturers’ interpretations of these two forms of 
threads. The best wav out of this trouble would be to 
use the form of thread that has been discussed in your 
under the title of “The Cadillac 
It has no interference, but fits on the pitch 


columns Form of 
Thread.” 


diameter. 
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Prices--Materials and Supplies 
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En uintitn JONATA NTA VUVUAOAUS ALAA OU DAEGU TATA TUUTAAAAT ELA 
Pig Iron—Quotations were current as follows at the points 
nd dates indicated 
Jan.21, Dec. 23, Jan. 22, 
1916 1915 1915 
No. 2 Southern foundry, Birmingham.$15.00 $14.50 $9.50 
No. 2 X Northern foundry, New York 19.75 19.00 14.25 
No. 2 Northern foundry, Chicago 19.50 18.00 13 00 
Bessemer, Pittsburgh 21.45 19.45 14.55 
Basic, Pittsburgh 18.70 18.95 13.45 
No. 2 X, Philadelphia 20.00 19.50 14.25 
No Valley 18.50 18.50 13.00 
No Southern, Cincinnati 17.90 17.40 13 40 
Basic, Eastern Pennsylvania 19.50 18.50 13.50 
Gray forge, Pittsburgh 18.45 18.10 13.45 
Miscellaneous Metals—The present New York quotations 
n cents per pound, with a comparison of practically a month 
ind year ago, are as follows 
Jan. 21, Dec. 23, Jan. 22, 
L916 1915 1915 
Copper, electrolytic (carload lots) 24.50 21.00 14.00 
Tin 41.6214 IS.75 34.75 
Lead ».90 ».40 3.70 
Spelter 19.00 18.00 Was 
Copper sheeets base 20.50 26.00 19 00 
Copper wire (carload lots) 30.50 29.25 14.25 
Brass rods, bas¢ 86.00 29.25 15.25 
Brass pipe, base 10.00 34.00 14.25 
Brass sheets 36.00 29.25 14.50 
Solder ! and \™% (case lots) 26.00 26.23 22.50 
In St. Louis, lead sells at 5.77% and spelter at 18.75. Lake 
copper in New York is quoted at 24.50c. cash and delivery is 
not promised until July 
Monel Metal—The following are the prices in cents per 
pound for mill lengths 8 ft. and over 
10,000 6,000 2.000 Less Than 
Lb Lb Lb 500 Lb 500 Lb. 
ofa Size ofaSize ofaSize ofaSize ofa Size 


In and Over and Over and Over and Over and Over 


Size, 


Rounds—Squares 


to 31.50 12 00 32 50 33.00 86.00 
\ to $1.25 31.75 32.25 32.75 35.75 
to 1% 31.00 31.50 32.09 32.50 35.50 
1 to 2% 31.75 82.25 32.76 33.25 36.25 
Rounds 
bh to 37, 32.50 33.00 33.50 36.00 37.00 
Squares " 
3 32.50 83.00 33.50 36.00 37.00 
Rounds we 
314 to 3 32.25 32.75 33.25 35.75 36.75 
Squares _ 
3 to 3 $2.20 32.75 33.25 35.75 36.75 
Rounds—Squares le 
4 to 4 33.00 $3.50 36.00 36.50 37.50 
5 to 6 36.00 36.50 37.00 34.50 38.50 
7 36.50 37.00 37.50 88.00 39.00 
Flats 32.50 33.00 33.50 36.00 $7.00 
Flats not rolled wider than 6 in. or less than % in, thick 
Hexason bars 2c. per Ib. over corresponding size of round 
rods 
For cutting to any specified length not shorter than 1 ft. 
add le. per Ib 
The sciap allowance is 18¢. per Ib. delivered at works. 
Standard Pipe—On carload lots f.o.b Pittsburgh, the 
discounts follow 
Black Galvanized— 
Jan. 21, Jan. 22, Jan. 21, Jan. 22, 
1916 1915 1916 1915 
A to 2-in. steel butt welded 76 81% 601, % 7214 % 
to 6-in. steel lap welded 75 SO” Ybet i2% 
At these discounts, the net prices in cents per ft. follow 
Diameter, In 
, 2 76 2 20 $54 3.15 
l 1.08 4 6.72 1.67 
1% 44 4.38 9.09 6.30 
11 6.60 5.25 10.86 7.55 
4 SSN 7.05 14.62 10.15 
2% 14.63 11.70 23.69 16.70 
} 19.13 15.25 30.98 21.80 
t 27.25 21.80 $4.05 51.00 
) 37.00 60 59.94 $2.20 
6 $5.00 18.40 77.76 54.60 
Cold Drawn Steel Shafting—From New York warehouse 
to consumers requiring fair-sized lots the price is 20 off list. 
Sal Soda—These quotations are per 100 Ib. at the places 
designated 
New York $1.35 
Philadelphia 1.10 
Babbitt Metal—In New York, quotations are as follows 


in cents per pound 


55 @ 60 
°25@ 30 


fest grade 


Commercial grade 


PUNE 
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Steel Sheets—The following are the prices in cents per 
pound from jobbers’ warehouse, New York: 
Jan. 21, Dec. 23, Jan. 22 
1916 1915 1915 
No. 28 black 3.50 3.15 2.60 
No 26 black 3.40 3.05 2.50 
Nos. 22 and 24 biack 3.35 3.00 2.45 
Nos. 18 and 20 black 3.30 2.95 2.40 
No. 16 black 3.45 2.90 2.3 
No. 14 black 1. 3d 2.80 2.25 
No. 12 black 3.30 2.70 2.20 
No. 28 galvanized 50 5.25 3.50 
No. 26 galvanized : 5.20 4.95 3.20 
No. 24 galvanized 5.05 1.80 3.05 
Zine Sheets—The following prices in cents per pound 
prevail at New Yor}! 
Carload lots, f.o.b. mill 23.00 
In casks, New York 24.00 
Broken lots, New York 25.00 
: Seamless Drawn Tubing—The base price per pound from 
New York warehouse is 37c. for brass and 37c. for cop- 
per. For immediate stock shipment 3c. is added, which gives 
the following quotations 
Copper— Brass —\ 
Jan. 21, Jan. 21, Jan.21, Jan. 21, 
Diameter, In 1916 1915 1916 1915 
4 to 2% $0.00 20.00 $0.00 16.00 
3 10.00 21.00 10.00 17.00 
3% $1.00 21.50 41.50 17.50 
4 12.00 22.00 42.50 18.00 
4% $4.00 23.00 44.50 19.00 
5 16.00 24.00 46.50 20.00 
6 17.00 27.00 47.50 23.00 
7 19.00 29.00 49.50 25.00 
8 51.10 31.00 51.60 27.00 
Old Metals—In New York, the following are the dealers’ 
purchasing prices in cents per pound 
Jan. 21,1916 Dec. 23,1915 
Copper, heavy and crucible 19.00 16.75 
Copper, heavy and wire 18.50 16.25 
Copper, light and bottoms. 16.50 14.25 
Lead, heavy 1.75 $.50 
Lead, tea $.50 4.25 
Brass, heavy 12.50 11.25 
Brass, light , 10.00 9.25 
No. 1 yellow rod turnings , 12.50 11.50 
No. 1 red brass or composition turnings 12.00 11.00 
Zine ; eed , : 12.00 11.00 
Coke—The following are prices per net ton at ovens, Con- 
nelisville, and cover the past four weeks: 
Jan. 1 Jan. 8 Jan. 15 Jan. 22 
Prompt furnace $3.00@3.50 $3.25@3.50 $2.50 $3.00@3.25 
Prompt foundry 3.50 @ 4.00 3.50 3.75 @4.00 3.50@4.00 


Steel Shapes—The following prices in cents per pound are 


for angles in. by %4 in. and larger and tees 3 in. and larger 
from jobbers’ warehouse, New York 
Jan. 21, Dec. 23, Jan. 22, 
1916 1915 1915 

Steel angles, base 2.50 2.40 1.85 
Steel Ts, base : 2.55 2.45 1.90 
Machinery steel (bessemer) 2.50 2.40 1.80 

Tin Plates—The following prices are in effect from ware- 
house, New York 

Coke tin plate, 14x20 
100-Ib $4.45 
I. C. 107-lb 4.60 

Terne plate, 20x28 

fase Net 


I Base Net 
Weight Weight Coating Price Weight Weight Coating Price 





100-lb 200 S $8.30 : <¢c 226 20 $13.50 
Lc 14 s 8.60 Ee. 25 14.25 
me 270 8 10.60 #3 236 30 15.50 
i. © 218 12 12.00 << 241 35 17.00 
iE¢ 221 15 13.00 .¢c 246 40 19.00 
Roll Sulphur in 360-lb. bbl sells in New York at 
$2.15 per 100 Ib 
Cotton Waste—In New York, the prices in cents per 
pound are as follows: 
White . 8.50@9.50 
Colored mixed 6.50@8.00 
Copper Rivets from warehouse, New York, sell at 35 
and 5° off list and burs at the net list price 
Antimony—For Chinese and Japanese brands the quota- 


tion is nominal at 43c. per lb., duty paid. 
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Three-Inch Russian Shrapnel--IIT 
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SY VOPSIS—A series of hand operations inter- being struck a slight blow w i haa 
rupling the sequence of machine Ope rations o crack under this test Ware iT a a 
the three-inch Russian shells are described in this rom 2o6 to 265 balls, but 1 SOMME Cis 
artic le, The y include the loading with bal special provision reduci the nhumiber 
inserlion of the fuse sockel and co) r plug and iin ! ectors, since the del t\ Like 
lhe fi ling ol lhe she with rOSUN, rrsncte if Hn possible to vet ll nun 
balls within the allotted space t 
With the exception ob operation 1:5 thre Work ol l In ordet evell to vet ti rt Lik 
Russian shrapnel described in the previous Issues had to the shell, it is necessary. t then 
do only with the steel shell itself, The steel disk an ol an arbor press, such as show it ¢ 
powder tube in operation 13 added two other element The first pressing down ov after 1 
which did not, however, materially affect the shop has been introduced, and Somme CUses 
procedure as far as the projectile as a whole is concerned. a third pressing at certain sta 0 
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the shrapnel—which begins with this article, a mumble own at D in this operation eet 
of elements are introduced which do have considerabl this work. It consists of a ’ i 
effect on the further handling of the shell, Owing to Is tel » slot the ‘ | " 
the design and construction of these parts and the limita rule the bott ‘ \ ! 1 
filons of thr requirements coheernihng them. 11 Is 0 ol thy shel Cor 1 
i ] 
) A B 
Cc 
pa ra . 
f 9 
4 hoy ; 
4 & if 4 
4 ; 
4 f\ i) ) Sthok 
; q 
A 4 4 
7 , 4 
f i o 
Y h 
4 A ; 
IITTT/A 
LLL - 











aU 








!)) 





| Pressing 
Leading Down 
OPERATION 17. LOA WITH BALLS AND SMOKE POWDEI 
Machines Used—Hand operation with exception of arbor | rod tio Three men and two or pre ‘ ( ‘ per hi 
(* for pressing the balls into the shell. Note I ‘ ‘ of | ! t erte i} l dra 
Special Fixtures and Tools—Ball presser and guide D rains of a smoke powder compose ot 1 Ot met 
( prrare None ntimony nad 4 parts of ma 
longer possible to handle the Russian shell mechanically, vantage nder whi rati must bb indled 
but its completion through the next six operations becom ree operators do well 1 0 ells per hou 
an example of handwork pure and simple, quite ai bit hi se socket « he R 1 byonne s shown at J 
more so than in the case of the British shell of cor : hh Operatio steal ‘ It « t th oDbbaal rt cts ron 
ponding size, in which loading is a semimechanical propo the British shrapi “ t, and most notably 
~ition. the coarse piteh of the threa Lihat receives tl ( 
One of the causes for this difference is the fact that After the thread in the shel as been daubed wit! 
Russian specifications call for the insertion of “smoke rease, as shown at /, the fuse socket is entered by han 
powder” after five rows of balls are introduced into th then the projectile is put on a pair of scales so that 
shell. This composition is a mixture of metallic anti the weight may be brought up to 13 Ib. 5.6 0 withi 
mony and magnesium, the former producing dense blac! the limit either way of the weight of one ball. Should 
emoke and the latter a brilliant light, so that the explosio the weight be found not ficient, a ball is introduced, 
of the shell may be traced either by day or by night as shown at //, is process requiring considerable skill 
The purpose of this smoke powder ix to serve as a gule and manipulation. If th vht is excessive, there 
to the artillerv observer who takes care of the rang nothing to do but remove e plug and take out a ball 
fnding, and of course has nothing to do with assisting It must be said that el ( rrections need to by 
in the explosion ol the shell itsell made, as experience soo! teaches those who handle the 
Russian shrapnel balls. are cast from a mixture of assembling of shells te } we t ) “heft” almost 
four parts by weight of lead and one part by we t ol s accurately as scales will measure it 
ntimony. The diameter of the balls is .°, 1n., at One of the most es ecautions nd assem 
yr is 10 make sure t t owder Tube has not bet 
*l’revious nstallments appeares or puaee , ! . } ' 
‘opyright, 1916, Hill Publishing distorted or crimped « eo ed Pherefor 
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soon as the weight has been found to be correct, a rod 
vage is run down through the powder tube. It must go 
all the way to the bottom of the powder pocket. This 
vage consists simply of a tool-steel rod of a diameter 
equal to that of the interior of the tube and provided with 
operation 


handle at the top, such as is shown at J 
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Starting Fuse: Socket 
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cork is inserted in the powder tube each shell and 
remains there during the succeeding operations as an 
insurance against the entrance of dirt or other foreign 
material. 
these corks are withdrawn and returned to the bench at 
which this operation is performed, to be used over again. 








Weighing ar" ag a Ball Testing Powder-Tube 


OPERATION 18. START FUSE SOCKET AND MAKE WEIGHT 


Machines Used-——Hand operations 

Special Fixtures and Tools—Brush E for smearing grease in 
threads; drift H for inserting balls. 

Gages—Scales G for weight; rod J for testing powder tube. 


sheet 18. After the weight of the loaded shell and the 
condition of the powder tube have been found to be 
correct, the fuse so ket is screwed down. This process 
is like the operation of a miniature treadmill and is 
shown in operation sheet 19. The shell is held securely 
ina hinged vise mounted upon a pedestal, and the socket 
is driven home through the exertions of an operator who 


walks backward in a circle, pulling the pipe extension 
handle after him. One feature of this operation is the 
wrench used, which is a screw plug wrench conforming to 
the thread of the fuse socket and having an extension 
pilot that projects into and protects the central powder 
tube. 

A difference in design between the British and the 
Russian shrapnel is noticed in the means used for sealing 
the upper end of the powder tube to the fuse socket. In 
the British shell the brass powder tube was soldered direct 
to the bronze fuse socket after the loading was completed. 
In the Russian shrapnel oe joint is made by means of a 
copper plug, shown at A’ in operation sheet 20, which 
screws down within the ie socket and has a recessed 
central hole that fits over the central powder tube. No 
solder is employed to make this joint, but the plug is 
screwed down in such a way that the powder tube is 
securely held. For this purpose a wrench, shown at L, 
is employed. It is quite similar in principle to that used 
in operation 19, for screwing down fuse sockets, except 
that it has a screw-slot key projection instead of threads. 

Since this joint is not made tight with solder or other 
packing, it is essential to seat the copper plug squarely 
against the tube. This is tested by means of a gage, 
-hown at Q, which has a double purpose—first, to indicate 
whether the copper plug has been screwed down the 
correct distance ; and second, to show whether it is square- 
ly seated. This latter test might seem unnecessary, but 
is called for because the threads on the copper plugs are 
not always accurately or squarely cut. 

A box of apothecary’s corks appears to be rather out 
of place in a shrapnel-manufacturing plant, but starting 
with this operation its contents become very useful. A 


Production—Three men take care of 250 shells per hour. 
Note—Weight at this operation is held to 13 Ib. 5.6 oz. plus or 
minus the weight of one of the small lead balls. 

















OPERATION 19. SCREW DOWN FUSE SOCKET 

Machines Used—Hand operation. 

Special Fixtures and Tools—Hinged chuck vise mounted on 
pedestal; double-ended screw-plug wrench with guide to fit 
powder pocket. 

Gagzes—None. 

Production—One man screws down from 40 to 60 sockets per 
hour 

Note—The production rate is variable, caused by the variation 
of threads on the fuse sockets as received. 


At this stage one is apt to question how the shell 
to be filled with rosin, since all openings available for 
this purpose seem to have been closed by the insertion of 
the fuse socket and copper plug. However, this filling is 
taken care of by two small holes, shown at A and B in 


suboperation P on operation sheet 21. The larger hole 


Just before the fuse-hole plugs are inserted, 
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It is necessary 


is for the admission of melted rosin, and the smaller o1 
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ie remove 
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In order to introduce the rosin through such a small ot one or two passes Of a 


opening as has been left for it, a force pump is pro\ ded n this operation sheet. 
en the side of the rosin kettle, as shown at 7? in this @ pair of s ales to determi! 


opération sheet. The nose, or discharge opening, of this of the Russian method of 
force pump is made To fit ns de ol the hole A Wn the iuse 
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Special Screwdriver Bench-Vise 





OPERATION 20. INSERT COPPER PLUGS AND CORKS AND TEST COPPER 
‘tTachines Used Hand operations Cage Limit snap gage O, ti 
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OPERATION 21 il WITH ROSIN AND WEIGH 
Machines Used—Hand operations l’roduction—One operator 
Special Fixtures and Tools—Wooden plugs Q for fuse socket oaded she per hour 
rosin kettles R and 8, fitted with force pumps. Note The rosin kettle 
Gages—Scales for checking weight, shown at V. handy tapping devi 
Ix necessary to indicate that the shell is completely filled. shell it is important that 1 
The rosin is prevented from entering the threads by of doing so in a hurry does 
Iheans O| wooden plugs, such as shown at /, which fill up Ol the operation, 
the thread nose and prevent the necessity of cleaning out The next step follow ny 
these threads later on. The rosin kettles are heated by rosin consists in plugging t 


{ 
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blue heat by means of the apparatus shown at W, it 
being necessary to have them at this temperature in order 
that they may melt whatever rosin remains in these two 
holes and thus clear the way for themselves without the 
necessity of cleaning the holes out otherwise. An oper- 
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corrected. It is quite possible, however, to conceive of a 
shrapnel so designed that hand operations as such could 
be almost entirely eliminated and their place taken by 
machine operations. When such a shell is designed, it 
will eliminate many of the harder problems that are now 
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OPERATION 22. INSERT PLUGGING SCREWS, SNIP HEADS AND RIVET 


Machines Used—Hand operations 
Special Fixtures and Tools—Heating pan and gas burner W; 
tweezer pliers X; Yankee screwdriver Y; hand snips Z. 


ator becomes quite expert at handling these hot screws, 
having a pair of tweezers as an aid in starting them. 
They are driven home by means of a Yankee screwdriver, 
after which the protruding heads are snipped off with a 
pair of hand snips, and whatever remains is riveted 
down with a hammer. This operation completely seals 
up the interior of the shell and its contents of balls and 
smoke powder, leaving an opening, however, to the powder 
pocket through the central powder tube, which has been 
and is still during this operation closed with a cork. 

There are a number of checks upon the proper filling 
of the Russian shell. One of these is the weight of the 
complete shell, which indicates whether it contains the 
required number of balls. In addition to this a certain 
number of shells are unloaded or disassembled, the in- 
spector having the right to disassemble not over one-half 
of one per cent. of the entire number of finished shells. 
Sometimes instead of disassembling a shell, a section is 
sawed out longitudinally upon a milling machine, exhibit- 
ing the cross-section of the interior of the shell and 
showing the regularity of loading. Points that are 
observed or looked for in these examinations are as fol- 
lows: The proper fastening of the fuse socket to the body 
ol the shell: the correct seating of the upper end of the 
powder tube into the copper plug; the regularity of the 
powder tube, and whether it has been mashed through 
loading; the proper filling of rosin and smoke powder; 
the position of the diaphragm in its seat, and whether 
the proper number of balls has been inserted. This 
latter point is established by the actual count of the 
contents of the disassembled shrapnel. 

The hand operations do not lend themselves to that 
strict regulation that is possible with machine operations, 
especially on a product which has been manufactured for 
such a short time that a balance of skill, as it might 
be called, has not been established. Hand operations are 
always more difficult to bring to a point of relatively 
igh efficiency than are machine operations. It is here 
that the greatest fluctuations in production rate take 
place, but there is one compensation to offset this—it is 
much easier to add men than it is to add machines, and 
such fluctuations therefore, although they may throw the 
production slightly out of balance, are quickly and easily 


Gages—None. 
Production—Two men insert screws, screw down, snip heads 
and rivet 250 shells per hour. 


encountered by those making projectiles of English and 
Russian design. Those who are now working on war 
contracts, however, must take things as they find them 
and make the best of conditions that cannot be bettered. 

Chart to Determine Maximum 

Unit Repeated Stress 
By J. B. KomMeErs* 

At the meeting this year of the American Society for 
Testing Materials, H. F. Moore and F. B. Seely, of the 
University of Illinois, presented a paper on “The Fail- 
ure of Materials Under Repeated Stress.” In this paper 
they derived the two following formulas: 


B 
S =- = (1) 
i—@m 
S = . (1 + 0.015 V4) (2) 
(l—Q) NV 
where 
S = Maximum applied unit stress ; 
B= A constant depending upon the kind of mate- 
rial; 
Q = The ratio of minimum unit stress to maximum 


‘ 
unit stress (Q becomes negative when the 
stress is reversed ) ; 
N = The number of cycles of stress that will cause 
failure. 

Formula (1) is to be used for structural parts and 
machine members when failure would endanger life; for- 
mula (2) is to be used when failure would not endanger 
life. 

The alignment chart on the following page has been 
plotted for formula (2). 

The paper gives the following tentative values of B 
for the common metals: 

Material Values of B 
Structural steel and soft machinery steel.......... 110,000 


ee OE EO” errr re eee .. 275,000 


Steel, 0.45 per cent. carbon............ TreTrrre ryt 175,000 


Wrought iron Illi RE RR Stl Sagal eee Sey ie .. 100,000 
CD os nde Son 66 e SOeRRDRESD Oe wh eesks tues 250,000 
SEN ins cdsrigaisadceaseescouevene es ; . 400,000 


*Assistant professor of applied mechanics, University of 
Wisconsin 
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Welding Pipe Parts with the 
Oxyacetylene Torch 


The Prest-O-Lite Co., Indianapolis, Ind., employs 
the oxyacetylene torch extensively for welding and cut- 


ting operations on a wide variety of sheet-steel work. 


il 
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The part then assumes the shape shown in Fig. | 
Openings are cut with the torch in the cross pipes, and 
sockets with the desired size of outlets are welded in 
place. 

When welding the main joints one hour’s time was oc- 


( upied and 25 cu.tte of ear h vas—oxVeen and acetylene 























FIG. L A WELDED OIL SEPARATOR 


FIG. 2. THE PIPES AS PREPARED 




















FIG. & THE FINISHED DISTRIBUTOR 


In Fig. 1 is shown an oil separator which has been 
manufactured by the use of the welding torch. The 
separator is 4+ in. in diameter by 45 in. long, and the 
walls are 4% in. thick. Three nipples, two for %4-in. 
pipe and one for 14-in. pipe, are welded on the separator 
at A. The two parts of the separator body are also welded 
at B. 

The different welded elements are then fastened to- 
eether with couplings until the required number is 
obtained. When making one of these clements, 25 in. of 
welding is made, and the time required is Vo bre The 
epproximate amount of gas needed is 22 cu.ft. each of 
orvgen and acetylene, 

The next example’ is the welding of a meter distributor, 
The work was done in California, the torch used being 
one manufactured by the Prest-O-Lite Co, 

This distributor is made from 4-in, piping and tees, 
After the piping has been cut to the correct lengths, holes 
are made with the torch at A, B, C and D to suit the 
ends of the pipes BF and F. The piping is then welded 
at the corners and at the cross pipes # and F, 

The finished welded distributor is shown in Fig. 3. It 
will be seen that one end A has a threaded union fastened 
to it. This is used for connecting to the service from the 


street piping. 


FIG. 4. THE PIPES AS WELDED 


was used. For the 25 small joints two hours’ time was 
taken and 50 ft. of each gas consumed. When perform- 
ing the cutting operations, 45 min. was required and 
30 cu.ft. of oxygen and 10 cu.ft. of acetylene. 


A Simple Turning Kink 


By Ilvarnoup EK. Green 





The roll shown in the sketch is an ink roll that is used 
Ina paper-hag machine. It is made of brass pipe with 
the heads forced in, after whi hh a truing cut is taken 

18'6" Diameter 
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A SIMPLE TURNING KINK 


across it. It is so light that no matter how the turning 
tool is ground, it will chatter. 

To obviate this, I drilled and tapped a hole in each 
end A for a pipe plug and then filled the roll with saw- 
dust, which added enough weight so that the job was 
done satisfactorily, the sawdust then being let out. 
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Painting Small-Shop Products--] 


By Joun H. 





Pe) YNOPSIS Th is artv le is one of al numbe r ti at 
will deal with methods of painting and fin isi ind 
products made in the small shop. In this isue the 
desirability of good finish is de serube d, and wimnts 
are qive non the selection of colors and the prepara- 


ti Pil at castings. 





“If you wish to enjoy a funny show at the theater, don't 
let an optimist tell you about it in advance.” 
Dave Hope was responsible for this bit of wisdom, and 


said that it is human nature to like an agreeable surprise 


not only in matters of pleasure, but also in business. 
Rather a funny way for him to answer my question about 
painting and finishing small-shop products, I thought at 
first, but changed my mind after he went a bit farther 
into the matter and related a personal experience. 

“Did you ever have a real swell salesman call on you,” 


he asked, laying aside his surface gage; “one of the kind 
that wears patent-leather shoes and gray spats, fuzzy 
green hats and diamond scarf-pins ? 

“About a month ago I was in the market for a new 
machine, and one of these birds flew in to answer my 
inquiry. He didn’t have to announce himself, for his 
clothes were loud enough to speak for themselves. Before 
I had time to recover from the shock, he pulled out a 
leather cigar case, offered me a Ruy Elegancia and in- 
sisted that I take dinner with him at the Castor House. 


An ELABORATE CATALOG IN EmBossEep LEATHER 


“After we had eaten about four dollars’ worth, and 
the waiter had made off with the remains of the fivespot, 
my fancy friend got down to business. He pulled out an 
elaborate catalog bound in embossed leather and began 
to show me the pictures. First was a bird’s-eye view of 
the factory, and over the page a front elevation of the 
executive offices, with gardens and automobiles attrac- 
tively arranged in the foreground. On another page was 
the interior of the president’s private office, done in 
mahogany with tapestry hangings. After I had suffi- 
ciently admired this elegance, he turned to the secretary’s 
sanctum, the stenographer’s studio and the directors’ 
room. Next he called attention to the designing depart- 
ment and engineering office, each the last word in finish 
and equipment. Coming to the factory, he pointed out 
the recreation and lunch rooms and also the first-aid de- 
partment, with its white-enameled furniture and its white- 
upholstered attendants. A few more pages brought us 
to the chemical and physical laboratories, with bottles 
and test-tubes and ovens and thermometers arranged for 
100 per cent. efficiency. Next came some elegant views 
of the foundry and various shop departments, the latter 
having individual motor drive and electric transportation 
trucks, 

“Finally we got to the last part of the book, where it 
said a few words about what they made in the plant; but 
the poor fellow was all tired out by this time, so that I 
had to pick out the machine I wanted and sell it to my- 
self, 

“Two days later I received an engraved card thanking 
me for the order and promising shipment within thre¢ 


VAN DEVENTER 


weeks. Ten days after that the shipping bill arrived. and 
along with it was a book of instructions about operatu a 
and taking care of the machine. That book was a work of 


art, printed in three colors and containing some of the 
slickest pictures vou ever saw. Mrs. Llope made me kee) 
it on the parlor tabl 


ae) could hardly walt to wget thr mach ne trom tire 


freight house and rip off the crate and packing papet 
TO see thy slic k prece Ol Work t| at su ahi uptodat and 
enterprising firm must have roduced, 


FEELING LIKE A NickKEL’s Worti or Rapium 


“Sav, vou could have swapped me for a nickel’s wort 


of radium when | saw that machine. Foundry sand wa 


sticking to it here and there: and from the looks of th 


sloppy single coat of machine-gray paint, a bush-leagu 


painter's apprentice must have thrown a brushful of paint 
at the thing from center field, and almost missed the 
mark at that. 

“I wrote a letter to the firm, asking them if that was 
the regular finish on their machine, and this is what | 
got in reply,” exclaimed Dave, fishing a letter out of his 
pocket: 

Dear Sir—In reply to yours of Jan. 6, with reference to the 
finish on machine shipped on your order No. 776 beg to state 
that this is our regular finis! 

Our policy in this respect is to embody the highest me 
chanical skill in building these machines; and since fancy 
painting will not make it operate any better we prefer not to 
sacrifice quality for looks and therefore keep down expens¢ 
on this less important feature Yours very truly 

BLANK MACHINE WORKS 


“And here is my reply,” said Dave, handing me the fo 
lowing letter: 


Gentlemen—I have noted what you say with regard to 
finishing your machines 

I am not a stickler for style, but if a man whom I know 
to be in comfortable circumstances pays a call at my ho 
dressed like a dilapidated hobo, with dirty face and hands 
he won't get any farther than the kitchen steps, no matté 
how many engraved advance calling cards he has sent me 

I take as much pride in my shop as I do in my home; and 
while your machine has good working qualities, its poor 
finish has caused me to install it in a irk corner where I! 
hope no visitors wili see it Yours very t1 


DAVID HOPE 
EFFICIENCY Has Nor Eviminatep IlumMAN Natrurt 


A few large shops have built up purchasing organiza 
tions that can lay aside all thought of anything except th 
ultimate dividend-earning capac ty of a proposed put 
chase. They don’t care whether a machine is pink, green 
vellow or black, as long as it will operate with a certain 
cuaranteed effi leney on a certain product for a certain 
number of days in the year. Those who build things that 


are bought only by such concerns do not need to add fine 
finish as a selling point. But remember, where there 
one purchaser who comes in this class, there are nine hu 
dred and ninety-nine others not so far advanced, who 
look upon the purchase of each machine as a red-lette: 


event—something to be thought about a long time in ad 
vance and admired for a long while afterward. Give a 
man of this type an arti le that he can be proud to show 
as well as to use, and he will go out of his way to boost it 

Science has done a good deal during the past few years, 


but it hasn’t succeeded as yet in making a silk purse out 
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of a sow’s ear nor a well-finished machine—a_ durably 


finished one—from poor castings. Holes can be plugged 
with filler, and foundry sand covered with pigment until 
the surface is pertect to all appearances ; but ny and hy 
i spot will scale off here and there, taking with it as many 
coats as have been applied and transforming an attractive 
machine into an imitation of a mangy dog. 

The small-shop man as a rule buys his castings and is 
thus in a good position to pick and choose, much better 
than the man who operates his own foundry and who is 
tempted to use anything therein made that has a faint re- 
semblance to the original In buying castings, 
usually from a large jobbing foundry, it is possible to 


pattern. 


insist upon and to get good, clean, smooth castings. If 
the people vou deal with can’t give you satisfactory cast- 
ings at the right price, try someone else—sticking to one 
remarked to the 


at quality finish, 


thing isn’t always a virtue, as the fly 
fly-paper. Therefore if you are aiming 
make sure of a fair start toward it in the matter of cast- 
ings and have them sand-blasted. 

Sand-blasting makes the best surface for paint or 
that 
blast apparatus is an exception, and IT should not advise 


ename! can be had. The small shop with a sand- 
installing one in such a shop unless conditions are quite 
unusual and there are a number of other profitable uses 
for compressed air. But the jobbing foundry of any size 
that has no sand-blast apparatus is also an exception, and 
thus the small-shop man may have sand-blast cleaned 


castings if he calls for them. 
Gerring Pickiep IAs Its DisapvanTaGEe 

Some shops get clean castings by pickling them in an 
acid dip. The solution that is most commonly used for 
cast iron is one part of the commercial sulphuric acid to 
eight parts of water. Pickling will remove the scale and 
sand, but has the disadvantage that some of the solution 
may remain in the pores of the casting, resulting in the 
painted surface flaking off in’ such places. It is not 
enough to wash the pickled casting in water if this catas- 
trophe is to be prevented; the acid must be neutralized 
hy an alkaline solution such as sal soda dissolved in water 
in the proportion of 44 Ib. to the gallon, preferably kept 
and applied hot. This in turn must be washed from the 
water, alkali 
toward paint than it is toward oil or grease or acids. 

Assuming that the small-shop man has by 
crook, luck, sand-blast or pickle secured a 
toward a fine finish by getting smooth, clean material, 


with not being more friendly 


prece any 

hook or 
fair start 
what further steps he must take will depend on whether 
he is going to brush, dip or spray: whether the finish is 
to be dull, semi-gloss or full gloss: whether it is to be air 


dried or baked, and somewhat upon the color. 


CoLor AFFECTS THE SALE OF MACHINES 


Color is a more important thing than a great many 
magine, as applied to machine finishing. A pea-green 
lathe or a bright-vellow miller would have small chance 
| leaving a jobber’s display floor, whereas these same 
bright colors are favorable to disposing of hand pumps 
and farm tools. Black is the color of dignity: the ma- 
chine shop must be a dignified place, judging by the 
color of its equipment—if you find it too oppressive, take 
a walk into the engine room and have a look at the frivo- 
lous red engine, 

The choice of color that will make an article salable is 


far from being simply a matter of good taste. It really 
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a mixture of gentus and a deep knowledge of 
psvchology, diluted luck. It is 


easier to tell what not to do in this matter than to say 
For one thing, do not depart too 


calls fon 
with considerable vood 
what should be done. 
widely from what has been more or less accepted as ven- 
eral practice for the product. Make it similar, but better. 
A proneer in the choice of colors has a hard row to hoe, 
When in doubt, paint it black, for this color in paint as 
well as in clothes is suitable for all occasions 


GreEN AND YELLOW Brincinc Home THE Bacon 
The painting of articles for export is an art in itself, 
especially where the goods go to tropical countries. This 
is not because of the difficulty in getting a finish that will 
stand the heat, but of getting one that will suit the na- 
tives. Having at various times been connected with two 
factories making quite different lines of mechanical goods, 
both of which had large sales in South America, I am in 
position to pass out a bit of advice that is the result of 
observation. If you make machines for this trade, paint 
them bright green with vellow stripes and decorate the 
larger surfaces liberally with florid transfers: then you 
are sure to make a killing. This may sound like a joke, 
and in fact the machine thus treated looks like one; but 
nétwithstanding this, green and vellow will bring home 
the bacon from South America. 
The dull finish, 
gloss is not as diflicult as that of the proper color. 


A large machine or sur- 


full 
Size 


choice between semi-gloss and 
has a eood deal to do with this. 
face looks better with the dull finish, largely because thi- 
tones down all large irregularities or waves which cannot 
he corrected by applying filler. Semi-gloss, or eggshell, 
finish, while taking considerable skill to apply properly, 
is effective for medium-sized machines where cast iron 
is the main material, and has the advantage of not show 
ing splotches of oil. Full gloss, or enamel, finish is most 
effective on small articles such as may be made part of a 
machinery jobber’s window display; when well executed, 
this finish will help to attract the eye of a possible cus 


tomer. 


Fine Finisu Must Be ConsIstent 


To be really fine, the finish selected must be consistent 
with the use of the machine or part, in other words must 
serve some purpose aside from mere decoration. It is 
disappointing, to say the least, to buy an engine or pump 
attractively painted and then have its color darken and 
turn dead and muddy when the thing is subjected to its 
working heat. Nor is it altogether pleasing to have a 
tool that is meant to be handled shed its coat like a locust. 
Japan and baked enamel finishes have reasons for use 
other than to simply give the article a shiny appearance. 
Resistance to heat and resistance to handling are among 
the reasons for the employment of these more durable 
finishes, which, it will be found, are not beyond the reach 
even of small shops. 

Protection against rust is one reason for painting those 
parts of machines that do not show—here the ornamental 
altogether and the 

The interior ef oil chambers of bear- 


side is forgotten hecomes 
strictly utilitarian. 
ings are painted with another purpose in view—to keep 


purpose 


sand from the cast surfaces from dropping into the oil 
and thus damaging the bearing. A paint made of red 
lead and linseed oil is best for this purpose, not being 


softened by lubricating oils. 
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tlons Inake the work clear, 
punching: third, forming: fourth, grinding off 
SS ee lr 2 > Ten — — —_— 
. \ Making Fiber Washers 
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The illustration shows two tools used in the shop « 
Tin F, W. Lindgren Co., Ro ford, Ull.. for cutting out 
er thrust washers. They are used in a common mat 


drel press, and a bov can Cas ly run out seve ral hu cree 
Mea UT  ( (( Hii a short time. 


The tool at the left blanks the washer out of a s 





fiber sheared to the proper width. It also pierces thi 








aaa th (AAU MARR SS: ! ( 














KiG. 1 MACHINE-FORGED BEADING TOOLS MAKING FIBER WASHER 


and roundit y olf edges with file: fifth, hardening and center hole of the was Crs, WI re thrust tnto it om 

l¢ biperime, As it is mace from /Q-1n, octagon ster l. th at a time against a stop and the pushed out from the 

upsetting of the steel with its resulting evils is ent rely hack. The bases of these tools. or dies. are made of cast 

avoided. iron scrap preces, The dies, piunevers ana rues ae 
The har lenine ol tlre tools Is accomplished with an made irom scrap steel, Dar } prmneve! ay punch 

oil-burning tool furnace and a pvrometer to register the ouldered at tl be upper end. so that a ring may be 

proper hardening temperature. In drawing the temper, laced on it to force it ward as the press ram re 

an oil-tempering bath with an indicating thermometer is Jegses 

used. The tools are handled in lots of 500 at a cost o 

Qe. Del tool, The average amount of service Trom i ° Le q . vo j 

heading tool is 4,000 flues beaded before it has to Grrimoimg=-O pe tiom Mink 1o1 

re-formed. The forgine-machine dies are made from ma LLALrCOeDe ¢ ers 


; A small job that | ne to do recent il rivier dha 
} be o lhierest fo some reac 





= x rrr The work consisted « Lool-stee CTs, q@ ll n 
i diameter by 1,’ n. long, with as small a center as pos 
le in each end. They were to be hardened and ground 
Thy . } ») This seemed all rieht until I tried to decide upon t 
av to drive the rollers so that a cut clear across the Let 
could he taken. 
| put the hardened roll ront centers OF a it 





erinder, locked the head center so that it would rotate 
FIG. 2. DIES FOR BEADING TOOLS , , , 
| t | ! cyt ! 1) 


wWwitth tiv work, Then placed Thre il (nh 4 { u 
, tion. Before starting, Lore ated the tension of 1 
chinery steel with vanadium-allov tool cl inserts at : z . 
| 
} 1) a7 ’ lis ik SIT) wil Wannwtel capo ] i“ 
total cost of 850. compensating tailstock spring \ a n wedee pla 
] | 1 
ny . , ' M n the iter release latch and. thy rape { 
Phe success of this ton) # chi ler clone | methods Two Tin itl I l ! l il} 
- " Istoc] ~4 | now per ! mm «] “ rf | 
mploved in its manufacture. It is made from annealed AUStOCK 80 That 
" ' ? 
center to rola the work stea nna eT allow ii. to rotat 


low-carbon tool steel. The blanks are first cut to le . 
from the stock bars in a power shear, four blanks being ‘°TY fe ly. After this adjustmer . solder oe 
cut off at each stroke. The round shank end, 1! in. in used to put a small amount of solder on the head center 
“ close up to the face of the roll 1 
*From “Proceedings,” American Railway Tool Foremen’ as locked tight enough to allow tl erinding of the 


Association : . 
rollers to the finished s 


Supervisor of tools, Frisco Railway. 








AMERICAN 


186 


MACHINIST Vol. 44, No. 5 


Machining Exhaust Manifold and 
Details of V-Motor 


By Ropert 





SYNOPSIS 


used in milling the exhaust manifold. 


In this article is shown the fixture 
For ma- 
chining the front bearing housing, two milling 
The 


rocker arm has a multiple milling operation and a 


and one drilling ope ration are described. 
simple drill jig. Two indexing jigs are used in 
machining the cylinder, other tools for which were 
shown in a previous operation. These tools repre- 
sent advanced ideas in tool designing and manu- 


facture. 





On page 19 was shown and described the Ferro eight- 
V-motor manufactured by the Ferro Machine and Foun- 
dry Co., Cleveland, Ohio. This motor is of a novel con- 
struction employing a single casting which takes the place 


of the upper crank case and cylinder casting. The gas 


MAWSON 


operating mechanism, the motor being of the valve-in-the- 
head type is carried in a separate casting attached to the 
cylinder being known as the cylinder head. 

Over the head is fastened the cover the function of 
which is to hold the spark plugs. <A light pressed steel 
stamping is used for the oil pan or lower crank case. 
On pages 14 and 98 are shown some of the special small 
tools used in manufacturing the motor. It will be ob- 
served that these tools illustrated the latest types of 
jig and fixture design and the times required for perform- 
ing the machining operations, speeds and feeds, of cutters 
ind other data are included. In this article are described 
the tools used when machining three other smaller ele- 
ments used on the motor. It will be seen that these illus- 
trations, as well as those given in the previous article, rep- 
resent high-grade jig and fixture design and construction 
working out satisfactorily under commercial conditions. 














JIGS AND FIXTURES USED IN MACHINING 


FIGS. 2 AND 2-A 
Operation—Milling exhaust manifold, Fig. 1 
located in steel V-block and knurled-head screws A are tight- 


Casting is 


ened against it; screws B and strap C are tightened to hold 
it securely. 
Surface Machined—Joint surfaces, using 4-in. end mill; 
speed, 76 r.p.m.; feed, 0.083 in. per revolution 
FIGS. 4 AND 4-A 
Operation—Milling slot in valve rocker arm, Fig. 3. Forg- 


machined 


ings are located on finished plugs, which rest in 
recess. Clamps A are operated by a handle and hold down 
four pieces at one setting. 

Surface Machined—Notch, using 4-in. diameter by ‘, -in. 


thick cutter; speed, 85 r.p.m.; feed, 0.03 in. per revolution. 


FIGS. 5 AND 
Operation—Drilling hole in rocker arm. 
on plug A and fin B, which is set in slot of jig. 
screw C holds it in position. 
Hole Machined—No. 48 hole through web. 


5-A 


Forging is located 
Knurled-head 


V-MOTOR DETAILS, WITH WORK IN POSITION 
FIGS. 7 AND 7-A 
Operation—Milling parting line of front bearing housing, 


Fiz. 6 Rough casting is placed on two pins as A and held 
in position with strap B. 

Surface Machined—Joint surface, using 5-in. cutter; speed, 
feed, 0.015 in. revolution. 
AND 8-A 

Operation—Milling face of front bearing housing. Casting 
is located on two hardened-steel pads A and is held down with 
straps B. 

Surface Machined—Front face, using 3-in. end mill; speed, 
100 r.p.m.; feed, 0.03 in. per revolution. 
AND 9-A 
holes on face and bolt holes in front 
placed on steel pads and the 
with Knurled-head screw 


62 r.p.m.; per 


FIGS. 8 


FIGS. 9 
Operations—Drilling 
bearing housing. Casting is 
cover dropped down and fastened 
two screws holding it in position. 
Holes Machined—Three %4%-in. in face and two jj-in. for 
joint bolts. The three \4-in. holes are later tapped with ,,-in. 
is U. S. F. threads. 
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Device To Hold Center Work to 
Faceplate of Lathe 


By WituiAm C. Betz 


We had a lot of spindles to be steadyrested for boring, 
one of the boys devised a leather strap, A in the illus- 
To use this strap, the lathe faceplate is backed 


and 
tration. 
away from the spindle shoulder about four threads, as 
The strap is put on the piece to 
The strap 


when using a belt lace. 
be machined and a lathe dog fastened in plac e. 





GEES Leather Belting 
a —_—— A, ¥ — TSE 5) 
ee ee A, PRO) 
St area e ~ OS if 
i 





WORK 


SPECIAL STRAP FOR CENTER 
ends are then slipped through the driver slots, brought up 


The 


faceplate is screwed back against the spindle shoulder, 


tight and pins slipped through the holes, as shown. 


which brings the work tight against the headstock center. 
This strap is much more convenient to use than the 
belt lace. 


eos 
‘. 


Dies for the Manufacture of 
Piston-eRod Nuts* 


By B. Henrickxsont 

On all its new and heavy power the Chicago & North- 
western Ry. has done away with the key type of crosshead 
and is using the design in which the piston rod is held 
in place by a large castellated nut. As these nuts have 
worn out in service the mechanical department has been 


The dies 


shown in the accompanying illustrations have been in- 


confronted with the problem of replacing them. 


strumental in solving the problem. 

The illustration shows the dies with the various headers 
both blank and castellated nuts. The 
are made to fit a 6-in. Ajax forging 
readily seen, they are sectional; each 


used for making 
this case 
machine. As is 
half-die consists of seven distinct pieces, and also each 
They may be turned 


tlies in 


die may be said to be two-faced. 
end for end in the machine, or the two outside faces may 
be made the two inside faces. This design is to accom- 
modate a variety of sizes of nuts, which will be named 
The main body of the die as shown is made 
All the remaining pieces should be made 
If made of tool steel, 


later. 
of cast iron. 
of either soft steel or tool steel. 


*Presented to the American Railway Tool Foremen’s Asso- 
ciation. 
+Tool foreman, Chicago & Northwestern Ry., Chicago, II 
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the various laminations should be tempered; if soft steel 
is used, they should be The four end 
plates shown bolted to the ends, serve to protect the 
As they wear away, they may easily 


As 


case hardened. 


cast-iron sections. 


be replaced or built up by the oxyacetylene process. 


Size of Nut, In. Across Flats, In Style Width of Nut, In. 
4% 6% Hex—castle 3 
3'e 516 Hex castle 2% 
414 61. Hex—-plain 3 
3% 5le Hex—plain 2% 
3% 5 3% Hex—plain 3 
nay be noticed, some parts are recessed out to carry plates. 


The object of this design is to facilitate replacement 
of these pieces in case of accident. The laminations are 
bolted to the body of the die by 1-in. studs. 

A separate plunger to fit the crosshead of the machine 
is not made for each size of nut. One main body only 
is made, and the various plunger heads, shown in the 
photograph, are fastened to this main body by setscrews. 


The sides show the results of the two operations neces- 


sary to form a complete nut. The pieces are formed 
——— | 
ia &. 
a) 
y i 
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DIES FOR PISTON-ROD NUTS 


in the bottom recess of the dies. The bar stock is upset, 
and by the use of the proper plunger either a plain or a 
The completed nut is shown 
below. It is the top recess the 
by punching out the center of the piece. One heat only 


castellated nut is formed. 


formed in of dies 


is hecessary. 
The ac ompanying table shows the different nuts made 


in these dies. 
Helpful Drafting-Room Kink 
By WituiamM J. GAFFKE 
A good and inexpensive drafting-room kink for chang- 


The quill 


ing blueprints is shown in the illustration. 





A is made from either sheet brass or copper about 0.01 
in. thick and 14 in. wide. It is inserted in the stopper 


as shown. 
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which have 


SY NOPSIS—Methods 
satisfactory both as to quality and cost of appar- 


heen found 


atus in moderate quantities always contain sug- 
for The 


re la- 


gestions shops similarly — situated. 

methods here de scribed include gaging the 
tive location of surfaces of a waterwheel governor 
base, a drilling base for waterwheel buckets, boring 
formed surfaces ina lathe and a drilling and filing 


jig for square holes. 





One of the interesting products of the Pelton Water- 
wheel Company, San Francisco, Calif., is the Doble hy- 
draulic governor, used in connection with the Pelton 
waterwheel, for controlling the flow of water to the wheel 
itself. Without going into the mechanism of this gov- 
ernor, it presents several interesting machining problems, 





i ete 


ar Me a 


4 


FIGS. 1 TO 3. LOCATING GAGES FOR THE 
Fig. 1—Center plate in place Fig. 2—Locating the side outle 


\ 
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Machining and Gaging Methods 
From Pelton Shop 


COLVIN 


some of which will be round in connection with the vari 

ous surfaces of the governor base. 
The top is first bored and faced, as shown in Fig. 1, all 
the other surfaces being gaged from this point. The base 
A, is held 


of this gaging is the located plate which 
position by the four projecting lugs shown, while the two 


ih 


knurled handles afford an easy means of handling the 
center plate. The use of the gage B is shown in Fig. 2. 
This figure shows the gage / in position in the plate 


A, the outer end giving the correct distance from the cen- 
ter of the governor base to the face of the side opening f;.. 

The ol 
side, as well as the relative position of the rear bearing, 


manner gvacing the opening on the Opposite 


3. Here an arm PD has been substituted 


is shown in Fig. 
for the gage F for gaging the height of the bearing with 


relation to the upper face of the base. The gage FE lo- 


cates the relative position of the end of the side bearing 








| 


BASE OF 


WATERWHEEL GOVERNOR 


t | other side outlet 





Fig 
FIGS. 4 HAND AND MACHINE OP 


Fig. 4—Post for wheel centers 


TO 6 


5—Boring the curved 


Fig 











ERATIONS ON GOVERNOR 
Fig 


PARTS 


nozzle 6 Drilling and filing jig for needle valve 
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and the face F' of the opening on this side. Both of these 
gages have adjustable hardened points to allow for wear 
ind to keep the setting accurate at all times. 

for holding the 


fhe are drilled to receive the bue kets, the stump, or post, 


waterwheel spiders, or centers, while 


shown in Fie. 4 is used. It consists of a base A which 


- strapped to the floor plate ol a large racial drilling 


This carries the pair of four-winged arms B 
post dD. 


it in a central position while it is being 


machine, 


and (C’ on the central The spider fits on these 


arms, Which locate 


drilled for the bucket. 
The nozzle t })s oO! the rovernor are bored to a sper ial 
urve for controlling the flow of water to the best ad- 


vaniage, a central needle, curved somewhat similarly, be- 
ig. 5. 


This is bored by means of a former, shown very slightly 


lhiyv used mside the « urved nozzle tip re shown Ih 


at B&B, this former being bolted to the plate Cin 


the cor- 
rect position to control the boring of the nozzle. The 
crossfeed) screw is) disconnected in the usual way, the 
cCross-Mnoverment Of the carriave being controlled ly the 
welvht W, through the chain belt shown. The curve on 


the governor spindle is turned in a similar manner, 
The voverhor cobltlails a floating valve, which lias a 
hole across the center, and which must be very 


square 
Not being suflicient 
broaching, 
shown in Fig. 6. The drilling jig 
three bushings B, Co and JA Only the central hole is 
filed 
The illustration shows very clearly how the piece is held 
the the 


aecurate. made ID quantities to 


warrant these valves are drilled and filed, as 


is shown at A, carrving 


square, the work being done in the filing fixture. 


Vv means ot knurled serew F, acting through 

small strap G, which is easily handled in the notched plate 

iI. The edves of the hole / of the 
1 


hardened, so that it the filine ol this square hole 


il comparatively simple matter. The rave 


square fixture are 


Manes 
for testing the 


hole is shown at -/ 


a Wheel for the 
ig of Splines 


Dressing 
Grimcli 


A. THAN TON 


>. 
>) 4s 


One of the lare automobile companies erinds its 
1] 


vear shafts all afte 
These shafts are of the six-splined type, and 


] 


out the 


splined ovel they are machined and 
hardened, 
in milling splines a small channel is cut down 
into the bottom of each side of the spline. This is done 
on account of the tendency of the edges of a grinding 
milling in this way, a 


the 


wheel to round over quickly. By 


strip is left down the middle of the bottom, so that 


wheel has a strip on the bottom and each side to grind, 


ut no sharp corners, 


After the shaft has been hardened, it is ground on a 
evlinder grinder and all the evlindrical surfaces finished. 
It is then placed in a Brown & Sharpe planer-type 
evrinder, as shown in Fig. 1.) The indexing is done with 


a reeular dividing head, 


the use 
wheel is dres od to the eVact size 
The sv 


is set on the grinder table in line with the shaft to be 


the same as in the milling oper- 
ation. By of three specially mounted diamonds 


the and shape to erind 


the splines, diamonds are carried in a fixture that 


eround, as shown at A. By using this fixture the wheel 
is dressed to exact shape in a very short time with little 


trouble. 
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The method of mounting the diamonds is better shown 
Fig. 


edges ot 


2 the two diamonds used for 
the 
diamond is carried in a 
and B. The 


themselves are held in small plugs which are held in thy 


in Figs. 2 and 3. In 
the 
position on the fixture. 


dressing beveled wheel are shown 1} 


Rach 


separate slide, as shown at A diamonds 


slides t)\ means of SeTSCTeE Ws. 


The slides are permanenth 


set in cut at the correct dressing angle. They 


Cf TOOVGCS 











FIXTURE IN POSITION 
TYPE GRINDER 


ON PLANER 


DRESSING 


are each cut half away at the back so that they can cross 
Qn the 


cach the cut-away parts. 
teeth a 

This pinion Is so set as to In 
the handle (. By this 
the other, the slides earrving the dia 
fed . 
position the wheel will be dressed to correspond, 

Alter 


dressed. 


the 


other. inner edges of 
tecthi are cut 


small pinion 


like those of a rack, and into these 


brie shi s. 


turned by means of swinging 


handle one Way or 


monds are alternately out or in, and if in corre: 


1 vel edves, 


the the radial periphery must | 


This is done without changing the position « 


wheel or fixture. The double diamond holder is 




















THE RADIUS 


DRESSER 


THE SIDE DRESS- FIG. 3 


ING DEVICE 


FIG. 2 


simply lifted upward off the engle plate and the singh 


diamond holder put in its place, as shown in Fig. 3. As 
the diamond IS held at - the radius Is dressed ly simply 


swinging the handle B from side to side, 
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Effect of Varying Sulphur in 
Basic Openhearth Steel 


> 


By J. 


Ss 





SY NOPSIS—Report of 


properties of a large number of steel specimens, 


an investigation into thie 


including three diffe rent carbon contents and sir 
Tests 


and observations were made in the laboratory, steel 


or more sul ph ur contents for each carbon. 
mill and shop. Summarizing, the author states, 
« , ° ° 

‘I do not advocate paying no attention whatever 
hut I firm ly he 
that a steel containing more than 0.100 per ce nt. 


to sulphur content of steel, lig ve 
is not necessarily bad and that it will show little, 
if any, diffe rence in quality whe n compared wit) 
the same steel of much lower sulphur, other con 


ditions being the same.” 





The purpose of this investigation was to prepare steels 
of different degrees of hardness, each containing varying 
amounts of sulphur, then work these steels into finished 
products and examine them carefully during the manu- 
facture and after completion for difference in quality. 
These 


openhearth steels of soft, medium 


Three heats of steel of 68 tons each were made. 


asic 


were low-sulphur b 
and moderately hard varieties of approximately 50,000, 
70,000 and 90,000 Ib. per sq.in. tensile strength, the 
contents 0.09, O.52 0.51 per 
respectively. No selection of stock or furnace was 
the furnaces being taken at random. The heats were cast 
into twenty-four 18x20-in. of 6,500 
Twelve ingots from each heat were used in the investiga 
tion, or a total of 100 tons. After a discard had beer 

to highly 
condition in the steel and 


carbon being and cent. 


made, 


ingots lb. each. 


made eliminate any segregated or streaked 


the regular waste. provided for, 
about 50 tons of steel was used in the tests carried out 


The sulphur content of th 
gressively by adding amounts of sulphur to « 


e ingots was increased pro- 
lit 


t} 


nt 


ingots from the same heat, raising the amounts in the 


higher-sulphur ingots of the series greatly beyond that 
ordinarily found in commercial steels, until a point was 
it not 


ots by the usual heating and rolling opera 


reached at which was difficult, if wssible, to 


roll the in 
tions commonly practiced at the mills. 
The sulphur additions were made in the pure powde 


Ltt} 


! 
req 


form to the ingots during pouring. Pyrites was cor 


} 


sidered but dis arded as a possible means ol introduc hy 
tw 


variables. The additions were regulated secure as 


nearly as possible a uniform increase of 0.030 per cent. 
sulphur from one ingot to the next higher. The 
to obtain steels that, except sulphur, would be alike 


ain Was 


Ine? 


in manufacture and composition, thus keeping out any 


; 


variables and furnishing an opportunity to study the effe 
of sulphur alone. 

The rolled into 
needed to fabricate the different steels, 
cold working, into such finished articles as they were best 
adapted to by composition. Sheets, wire products, rivets, 


he 


or 


would 


] 
hot 


217e 


LZCs 


such as 


ingots were 
either ly 


1916 annual meeting of the Societ of 


Slightly condensed. 


Research 


*Presented at the 
Automobile Engineers. 


Central Bureau, Carnegie Steel Co 


+Manager, 


UNGER} 


rails, axles and 


In this paper | refer only fo su 


chains, tubes, channels. plates. drop 


forgings were made. ch 
steels as are of particular interest to the automobil 
industry. 


} 


Owing to the 


always ] 


great variety of materials made, it was 
not wssible to use steel of the exact composition 
the steel 


required, 


ordinarily employed for a certain 
little 
This feature does not, however, influence th comparative 


urpose, is 


Was sometimes a harder or softer than 
results. 

The manganese of the three heats was 0.43, 0.62 and 
0.67 Attention 
point, as large quantile s of steel containing trom 0.70 to 


0.120 per cent. sulphur and 


per cent. respect vely. is called to this 


0.75 to | per cent. manganese 


are made regularly for consumers who must have a steel 
especially fitted for rapid drilling, turning or threading 
purposes, The comparat el) high manganese in this 
screw or nut stock has an appreciable effect on the hot 


working properties. This was not the « in the low 


manganese steels studied in this in 


estivation., 
. and then rolled 


» ingots were heated to 1.250 des 


hie ( 
in the regular way, no attempt being made to give the 
higher sulphurs any preference. All ingots were rolled, 
TABLE 1 CHEMICAL ANALYSES AND PURPOSES FOr 
WHICH STEEL WAS USED 
Basic Openhearth Heat No, 81,160 
Chemical Analysis—Carbo! 0.09 ma nes¢ 0.43 pho 
phorus, 0.012; sulpl ( ] 
Sulphur Content in ngots 030, 0 1, 0.050, 0.060, 0.09 
0.116, 0.140, 0.160 0.180 0 254 
Purposes for Which Used—! ‘ chains, sheets, wire 
tubes and pipe 
Basic Openhearth Heat No. 71,1¢ 
Chemical Analysis Carbon O.32 manganese, 0.62 phos 
phorus, 0.014; sulphu 0. 
Sulphur Content in Ingots—0.032, 0.068, 0.108, 0.146, 0.190 
o.230 
Purposes for Which Use Drop forging channels, plats 
and tubes 
Basic Openhearth Heat No t \ 
Chemical Anal : carbe 0.51 inganese, 0.67 phos 
phorus, 0.015 Iphu 
Sulphur Content in Ir t 1.025, 0.055 0.095, 0.1385, ©@.167 
0.230 
Purposes for Which 1 l Ax! rop forgings, rails and 
wire pe 
( ept the two highest-sulphur ingots of the 0.09 pel 
cent. carbon heat, conta ny 0.250 and 0.254 per cent. 
sulphur. ‘These ingots cra | badly in rolling and were 


removed from the roll tables and scrapped In rerolling 


from the blooms, billets or slabs into finished material, 
no trouble was experienced nor any difficulties met, 

Table 1 shows the chemical composition of each heat 
and the sulphur content of each ingot. 

Hor-WorKING PROPERTIES OF TILE STEBI 

The rolling properties of these steels are shown in 
several of the illustrations, which vive a general idea 
of the rolled finished material. 

Channels enter into the construction of automobile 
truck frames. Fig. 1 shows six pieces 6 ft. long, each of 
8-in. channels, of 0.32 per cent. carbon steel, with the 
corresponding sulphur of each piece stenciled on the 


channel. No tearing or red shortness is noticeable on the 
thin flanges of the higher sulphurs. 

The ability to weld the soft steel of 0.09 per cent 
carbon is shown in Fig. 2 (4 machine-made chain ) 


y-1N., 
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COMPLETED RIVET 


COLD BEND 


HOT FLATTENED 
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COLD UP-SET 


l 
* 
i 
| 
7 


@ccanrPe™: 
2@cstankb oe. 
@©csc:e= Bm o =. 
Sule allemand 











J 
a 
| 
lili 








HOT UP-SET 

HOT FLATTENED 
S$ .030 S 140 S .180 SHEARING 
5 TRENGTH 489 t 8 48 E OLBS. 47.400LBS 
FIGS. 1 TO 6. TEST SPECIMENS OF CHANNELS, CHAIN AND RIVETS USED IN INVESTIGATION OF INFLUENCE 
OF SULPHUR IN STEEL 

Fie. 1—Samples of S-in. channels Fig Welded %-in. machine-made chain Fig Machine-made chain tested te 

destruction Fig. 4 Hand-made chain tested to destruction Fig Rivets subjected to hot and cold test I ( 


to destruc 


Kiva 


ad joints tested 
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Three pieces of each sulphur content were made. The 
short pieces of three links each were tested to destruction, 
Fig. 3. Additional «hain, hand- 
, was tested. The stock for these 
chains was rolled '/,, light in gage, in order that 
this size could be used in making the rivets. This is not 
the usual practice, as machine-made chain stock is rolled 


with results shown in 
made, shown in Fig. 4 
1 


y's in. over gage to provide for scaling and to fill out the 
welding dies of the hammer. This smaller diameter has 
given lower results than is ordinarily obtained on standard 
chain, but the results are truly comparative. 


The greater average strength of the hand-made chain 


over the machine-made is not due to better workmanship, 
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but to the fact that the lap in th nd-miarc 
almost twice as long 


experienced in either the hand- o1 
the machine-made chain until No. 9, or 0.140 
sulphur, was reached, No. 11, of 0.180 per 
acting similarly. It was found that both could be 


No trouble 


was 


per cent, 


cent sulphi 


welded 


perfectly at the regular temperature and did give good 
results, but that lowering the welding temperature about 
100 deg. C. prevented any cracking or crumbling of the 


steel in welding. The evidence seems to show that good 


and bad welds are more a question of heating and work- 
manship than of either high or low sulphur, as either kind 
any of the various chains tested 


of weld is found in 
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FIGS. 7 TO 12. DROP FORGINGS MADE FROM STEELS CONTAINING DIFFERENT AMOUNTS OF SULPHUR 
Fig. 7—Drop-forged crankshafts Fig. S—Automobile drop-forged parts. Fig. 9 Automobile drop-forged parts. F 1 
Drop-forged crankshafts Figs. 11 and 12—Automobile drop-forged parts 
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The results of the tests to destruction are 


Table 2. 


given In 


TABLE 2. BREAKING LOAD OF }-IN. CHAIN 
Carbon Sulphur Breaking Load of | Breaking Load cf 
Content, Content, Hand-Made Chain, Machine-Made 
Per Cent. Per Cent Lb. Chain, Lb 
0.09 0, 030 31,480 32,800 
39,630 33,300 
0.09 0.060 40,710 35,630 
$1,470 31,600 
0.09 0.090 40,820 23,300 
30,940 24,000 
0.09 0.140 40,710 26,450 
37,690 22,700 
0.00 0.180 32,990 31,650 
16,390 31,200 


A number of diameter by 2 in. long 
the head, of the cent, steel were 
to the various hot and cold tests 
these rivets were of 
10 bars, having 
were riveted 


rivets, 34 In. In 
0.09 per 


i 


under carbon 
and subjec ted 
shown in Fig. 5. To determine if 
the same strength under shearing stress, 
holes drilled 2 in. from one end, 
estimated temperature of 


made 


’ 13.) 
two 42-in. 


together by machine at an 
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in these tests, as the object was to determine if the higher- 
sulphur steels would stand the severe bending necessary 
to forge these crankshafts. 


When 
acid or the 


finished, these dilute 
sand blast and then carefully inspected by the 


forgings were cleaned by 


TABLE 3. SHEARING STRENGTH OF RIVETED JOINTS 
Carbon Content, Sulphur Content, Shearing Strength, 
Per Cent Per Cent Lb 
0.09 0.030 48,900 
0.09 0.060 48,300 
0.09 0.090 48,800 
0 09 0.140 46,700 
0.09 0.180 47,400 


manufacturers and the author to detect surface or 
other defects, but 
the high- and low-sulphur steels of either carbon. 

Fig. 13 is presented to give an idea of the cold-working 
quality of soft steel. <A No. 
then galvanized and afterward made up into 
In seaming and beading the spouting, no 
while the 


This work 


any 


no differences could be observed in 


number of 26 gage sheets 
were rolled, 
spouting. 

coating 


CTAC ks developed on any specimen, 


adhered as closely to one sheet as to another. 








1.200 dee. C. These bars were then tested with the 
13 9.036 S 06 S 0K 140 18 

















STEEL GALVANIZED AND FORMED 


6 and in Table 3. 


the tests. 
of bars from both the 


FIG. 13. SHEET 


Fig. 
difference is observed in 

A number 
0.51 per cent. carbon heats of various sulphur contents, 
rolled 
manufacturers 


results shown in Practically no 


0.32 per cent. and the 


2x2 in. by 16 ft. long, were and sent to two 


prominent automobile with a 


drop forge them in accordance with their regular prac- 


request to 


tice, into such shapes as would indicate if any difficulties 
in the 
present 


heating or forging. 
this 
steering knuckles and other 


Figs. 7, 8, 9, 10, 


would be encountered 
The 


Crankshafts, connecting-rods, 


author was when work was done. 


parts were forged. These are shown in 
11 and 12. The flash or excess metal forced out between 
the dies was not always sheared off, it 
to the forging to any tearing at the 
The of the flash 
furnish the strongest evidence of the ability of 


heing allowed 


adhere show thin 
seems to 


the high- 


outside edges, appearance 
sulphur steels to stand severe hot work. 
The 


was of 


furnished the manufacturers 
the best 


As a consequence, more 


size, 2x2-in. bars, 


large a section to do work for a 
f the smaller forgings. 


vreater 


too 
number o 
actual than in the regular 


work, reduction, 


practice was necessary to produce the forgings under 
crankshafts the 
this 


. square which did not give enough metal 


the drop hammer. In the case of the 


regular stock used is 314% in. in diameter, but in 


case it was 2 in 
to fill the forging dies properly, leaving parts of the forg- 


ings inan unfinished condition. This is of no importance 


FIG. 14. MILK-CAN BASES WITH 0.09 CARBON 


f 


the or drawing « 
automobile mudguards, hood covers, bodies or other parts, 
Fig. 14 of a number 
carbon steel if differ 
intended for 
No. 16 gage 
is very severe, being a reverse draw 
The 


in addition a cross-section 


hears a close relation to stamping 


Another example is represented in 
cent, 


These bases 


of milk-can bases of 0.09 per 
ent sulphur contents. were 


5-val. cans, are 11 in. in diameter and of 
sheet. The 
with two operations in the press. 
both the and 
of the base after cutting apart to 


No differences were noticed in stamping any of 


work done 
illustrations show 
sides of bases, 
show character of 
bend. 
the specimens, 

Tensile specimens were machined from the drop-forged 
steering 0.32 per cent, 
Fig. 8, after they had been subjected to the heat-treatment 
given in Table 4. Similar tests after treatment 
made from the 114-1n. diameter berg used in drop 
forging the clutch pilots from the 0.32 and 0.51 per cent. 
shown in the isa fourth 

The results obtained are given in 


knuckles of carbon, shown in 


were 


rows ol 


Table 


steels, 


and 12. 


carbon 
Figs. 9 
5. 

Short pieces of diameter rounds from the 0.09 
carbon steel were packed in ordinary case-harden 
ing compound in the same container, then heated to 900 
deg. C. for 12 hr., afterward reheated to 860 deg. C. and 
quenched in cold water. The the bars was 
roughly polished and the scleroscope hardness determined 
The depth of case and 


3 y7in. 


per cent. 


surface of 


at several points on the surface. 
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hardness, which are the same for each bar regardless o 
Fig. 15, 

Where any machining was done on the finished material, 


the sulphur content, are found in 


or in preparing test specimens before and after treatment, 


TABLE 4 rENSILI TESTS OF HEAT-TREATED STEERING 
KNUCKLES* 
Tensil 
Carbon Sulphur Elasti Strength, Elongation Reduct 
Content, Content, Limit, | Lb. per in 2 In fA 
Per Cent Per Cent per Sq Sq.l Per Cent Por Cet 
0.32 0. 032 62,250 83,250 30.0 60.0 
0.32 0. O6S 19,375 78,375 31.5 62.8 
Oo. 32 0. 10S 52 750 77.40 30.0 0 
0.32 0.146 S87 77,875 27.0 1.3 
0.32 0 190 1 S75 7TUS75 28.0 3 
0.32 0. 230 57,250 76,250 oO 
*Annealed at 900 deg. C., reheated to 829 deg. C., quenched in water and 


538 deg. ( 


lrawn at 
no material differences were found. The only noticeable 
thing was that the higher-sulphur steels of any carbon 


vave a smoother machined surface than the lower-sulphur 
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shows the 


average power requires white culting ” 

threads per inch in ten samples of each sulphur content. 
Tensile tests of “%4-in. diameter rounds of 0.09 pet 
cent. carbon, of S-in. channels of Q.o% per cent. carbon 
and of axles of 0.51 per cent. carbon, all in an untreated 
condition, are shown in ‘Tables 7, 8 and 9. The results 


on the soft steel, Table +, are the same, In the medium 


Sle a Table &, falling off in 


} 
eects 


Lhere Is a slight 


the physica 


Specinielis 


properties When the sulphur ex 0.100 per cent. 


highest carbon, Table 9, givu the results on 
taken at the 
that as the 


ultimate strength, but an increase in the 


axles, shows 


ecdur and halfway to center of 
sulphur 1 
toughness, as 
shown by the reduction of area. 


The bending quailty ol per cent. carbon steel is 


shown in the tests of rivets, Fie. 5, the bending quality ol 





AVERAGE 


SCLEROSCOPE 87 85 


0S 14 180 $ 
AVERAGE % io & 
COF BS & 85 


SCLER( 


15 
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FIGS 15 TO 1S. SPECIMENS OF STEELS CONTAINING DIFFERENT AMOUNTS OF CARBON, USED IN 
CASE-HARDENING, BENDING AND DROP TESTS 
Fig. 15—Showine hardness of case-hardened rounds Fig. 16 Kight-inch channel ifter ope nad osit tes 
Fig. 17 Axles after drop test I 1s Ends of axles broken in drop te 


the condition ol feed, speed or depth at 


In cutting threads on some 1'4-in. pipe a test was 
long to the die, the 


under same 
cut. 
II 1L/ 


made by attaching an arm 224% in, 


TABLE 5 TENSILE TESTS OF HEAT-TREATED 1}-IN. ROUNDS 
FORGED FROM 2x2-IN. BILLETS 
Tensi! 
Carbon a) ilphur Elasti Strength, Elongat i Redu 
Content Content, Limit, Lb Lb. per in 2 In of At 
Per Cent Per Cent per Sq.lr Sq. lr Per Cent Per ¢ 
0. 32* 0.032 18.650 80.250 0.5 0 1 
0.32* 0. 06S $8,550 75,550 2 Ss on S 
0. 32" 0.108 16,400 75.800 0 2 ix 7 
0. 32* 0.146 $6,700 73.350 1.5 67 
0. 32" 0.190 15,450 tl,oo0 } 2 tH } 
0. 32* 0. 230 $5,850 70,100 1.5 ( 0 
0.517 0.025 70,400 111.900 20.3 iS 
0. 51f 0.055 76,300 120.800 19.7 1.3 
0. 51f 0.095 73,950 119,400 10.5 1.5 
0 Sit 0.135 76.800 120.600 1sS.3 10 
Oo 51Ft 0.167 73,200 111.700 17.5 $5.4 
0.517 0. 230 66,350 106,550 20.5 47 
*Heated to 830 deg. C., held for 20 min., quenched in water draw GOO 
>, for 30 muir 
tHeated to 816 deg. C., held for 20 mi: senched in water drawn a 


*, for 30 min 

the arm being attached to a dynamom- 

Table 6 gives 
steel, This 


opposite end of 
eter which registered the load in pounds, 


the results the 0.09 cent. carbon 


On 


pel 


| Openimne and closing 
iit nell i” Tests 


irom th OD] yx recent 


steel itt tly 
nels, Fig, 16 


il TILL 


Lhe 0.33% wor 


per cent, car 


thr O-tlk. cha wert 


tests of 
loot 


1) 
hace on Tull-size piatel 


carbon steel. 
rARBLI PHREADING TRSTS OF 1]-1 reEL PIPl 
Carbon Content. Sulphur ¢ P r Required for Cutting 
Per Cent Per Cent Lb 
0.09 0.031 73.5 
0. 09 ,Oo0 70.6 
0.09 0 090 OS 
0. U9 +116 3 
0.09 0.160 O1L.2 
TABLE 7. TENSILE TESTS OF UNTREATED }-IN. DIAMETER 
Rot N ~ 
I 
Carb Sulp I stre ! I ngatior Reduct 
Co t Cont Li Lt LI Sir of Area 
I ( t Per ¢ | Sql Sql Per Cent Per Cont 
0.09 0. O30 1.300 0.400 OS (4.2 
oO.09 0. O00 2.740 0.000 wm OS 
oo oO O80 1So0 1400 1.2 “2.5 
Oooo 0.140 1M L700 2 5 4° 
0 09 0.180 1.530 0.000 10.7 ed 


In addition to the tests already mentioned, deflection 


tests were made on the full-size channels and drop tests 


The results of the deflection tests on tl 


on the axle 
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channels are shown in Table 10, 
drop tests on axles in Table 11. 
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and the results of the 
Fig. 17 shows the ap- 


pearance of the broken axles, and Fig. 18 the fracture of 
each axle after breaking under drop. 
The tables and illustrations in this paper present the 
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actual evidence obtained in investigating steels of different 
degrees of hardness with varying contents of sulphur. 
Wherever possible, variables which might affect the results 





TABLE 8. TENSILE TESTS OF 8-IN. STEEL CHANNELS 
Tensile 
Carbon Sulphur Elastic Strength, Elongation Reduction 
Cont content, Limit, Lb Lb. per in 8 In., of Area, 
Per Cent Per Cent per Sq.In. Sq.In Per Cent. Per Cent 
0.32 0.032 45,300 71,580 25.5 548 
0.32 0.068 £5,000 70,060 26.2 54.8 
0.32 0.108 47,110 70,670 24.2 52.9 
0.32 0.146 416,210 70,060 72 50.9 
0.32 0.190 18,930 70,060 24.2 iS 4 
0.32 0.230 17,250 67,920 24.5 17.9 
TABLE 9. TENSILE TESTS OF 0.51 CARBON UNTREATED AXLES 


Specimen Cut Halfway from 


Edge of Axle 
Center of Axle 


Specimen Cut from 








aD S20 Des mE =¢ 
; ESS 8c ee Sau 
Sulphur 25 s tt =aNT 2s Fi 
Content, 3™ St S82 se = = zs, 
Per aie s= & ™ Sp < = 
Cent ere s mn ol 
0.25 $4,320 92,160 2 0 4.5 $5,390 95,270 20.5 Gg 4 
0.055 41,250 91,670 20.5 35.7 41,470 92,460 20.5 44.0 
0.095 $3,220 85,650 2.0 35.8 £3,300 84,360 0.5 9 9 
0.135 35,770 81,330 23.0 35.9 35,260 80,370 23.5 78 
0. 167 35,400 80.340 22.0 34.3 39,630 81,760 0 5 a3 Cd 
0. 230 36,930 SO.060 22.0 4.6 35,070 77.770 24 0 4 > 
*Axles $f-in in diameter at center Journal tix in 
TABLE 10. DEFLECTION TESTS ON 8-IN. STEEL CHAN NELS* 
Carbon Sulphur 
Content, Content, Load to Deflection, Permanent Defi 
Per Cent Per Cent. Lb tion, 
6.32 0.032 22,400 0 04 
0.32 0. 068 21,900 0. 04 
0.32 0.108 22,500 0 04 
0.32 0.146 22,300 0.04 
0.32 0.190 23,200 0 04 
0.32 0. 230 23,100 0. 04 
*Deflection tests made on full-sized 8-in. channels, 11.25 lb. per sq.ft., 48 


between centers. Load applied at center 


have been avoided. 


articles in common everyday use were made. 


In practically every case, finished 
The Work 
was carried out by the ordinary methods practiced, and 
in such sizes as are manufactured in the mills or shops. 

The results pres nted speak for themselves and need very 
little comment. I do not advocate paying no attention 
whatever to sulphur content of steel, but 1 believe firmly 


51 CARBON UNTREATED AXLES* 


TABLE 11 DROP TESTS OF 0 
Number Deflection in it fter each blow 
Sulphur Blows Axles turned over after every second blew 
Content, to 
or Break First Second Third Fourth hifth Sixth Seventh 
Cent Axle Blow Blow Blow Blow Blow Blow Blow 
0.025 33 1} 5 3 5 i 5 3 
0 055 29 1} ) > ” , , 3 
0.095 30 i ; sf 7) $i 
0.135 30 +) 6 : 6 3} 4 3} 
0.167 21 1} ) o ; > 7 
0, 230 14 ii { 5} " 5 53 
Axles rough turned Si {?-in. in diameter at center J 1 4ixS-i 
Weight of tup, 2,200 lb. Height of drop, 16 ft 


that a steel containing more than 0.100 per cent, is not 
necessarily bad, and that it will show little, if any, dif- 
ference in quality when compared with the same steel 


of much lower sulphur, other conditions being the same. 


Side-Forming Device 


An interesting and unusual forming device is used 
to get a special shape on the blade of a pump impeller. 
This special shape comes on the side of the impeller, 
eliminating the usual forming arrangement at the back. 

The plate B is bolted across the Wings of the carriage 
and carries the stud and roller &. The plate C, having 
the curved form of a slot in the end, is pivoted at D, 


the slot in the other end working on the pin F. The 
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crosspiece D is clamped rigidly to the bed and forms 
the fixed point from which the carriage is moved. The 
spring S takes up all slack between the roller and the 
formed slot. 


As the tool is fed into the work by 
the pin F forces the plate ( to move around the pivot dD. 


the cross-slide. 











IMPELLER 


TURNING A FORMED PUMP 


This forces the curved slot in the end of plate C against 
the roller #, and as the pivot J is stationary, the carriage 
carrying the tool is moved to conform with the shape of 
the slot. This type of is out of the 
ordinary and is one which should have numerous applica- 
It is from the shop of Meiss & Gottfried, San 


forming device 
tions. 
Francisco, Calif. 


Savings Bank Life Insurance 


At the Norwood Engineering Co., Northampton, Mass., 
a mutual benefit association has been formed, providing 
sick benefit of $5 a week. 

The Norwood Engineering Co. has agreed to furnish 
€100 life insurance for each employee who becomes a 
member of the association. This insurance is taken out 
through the Massachusetts Savings Bank Life Insurance, 
under a group insurance contract by which all members of 
the association are protected. On these group insurance 
contracts this year the savings insurance banks are paying 
a dividend of 50 per cent. of the year’s premium. 
form of codperation between 
The employee provides for his 


This is a_ businesslike 
employer and employee. 
own sickness insurance and the employer provides for 
his life-insurance protection. 

Already 170 of the employees of the Norwood Engineer- 
ing Co. have become members of this association. 
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MACHINIST 1D 


Personal Remimiscences of James 
Mapes Dodge--I. 


By Cu ARLES 





; 


this second part hie auto 


Mr. Dodae 1 


Taylor system oT 


SY NOPSIS—In 


reveals the lasting influence of 
sof le ning and humanizing thie 


management at the 
Philads lphia plant of lhe Link-Bellt ('o. A 


umportant weve Mons wm lhe cronvevor an 


fine if was installed wm the 


nNuli- 
her of l 
power-transmission field 
Bul in 


h Is fri nds we i/] rewmen hy r Mr. Do ine 


were also hrouwaghtl out 


atler 1900. portant (is all fhese achieve- 


pie nts are, 


lonqge sf for his maqnetu ersonality, quich 
. i 


SUNi- 


: ; ge 
yathy and never-hesitating elptuiness. 


j 





In the midst of his activities in development and in- 
Dodge never 


vention Mr. 
human side of the 


His SuUnnV opti- 


and tne 


industrial problem. 


mism, his personal interest every employe 


ease with which he could be approached on personal or 
business vrounds made him a prime favorite among the 
men. His office door was always open to any employee, 


lowly, and tales of unfairness whether of 


no matter how 
attentiol 


rates or treatment received earnest 


sulted in prompt and corrective action. His invariable 

njunction to his aids concerning the treatment of work- 
men was, “In case of doubt decide against the company 
and in favor of the man.” Men brought to him stories 


of their personal troubles, and he always lent a helping 
hand to tick difficulty. U 


them over a nder such even- 
and treatment no 


threat of strike 
ever appeared on the horizon of our Philadelphia plant, 


involved in the installa- 


handed considerate 


and even the radical changes 
tion of the Taylor system wel 
Mr. 
his men in unusually happy fashion 
the question, “What is vour 


by a 


met with tolerance and 


cooperation. Dodge described his relationship with 


wheu, in answer to 
with your men?” 

Federal 
“Well, I 


them are 


relation 


put to him member of the Commission on 
Industrial Relations, he said, 
actly, but I think 


call me Jim than thev are Mr. Dodge.” 


don't know ex- 


most of more inclined to 
“Training men 
into our methods and habits costs money, so don’t fire 
a man unless you have a good reason, and not then un 
til after you have talked it over with the superintendent,” 
was his constant admonition to those in charge of em- 
plovec Ss. 

He was equally sane on the treatment of customers. 
“We are prepared at any time to send out a salesman at 
an expense of a hundred dollars or more to secure a cus- 


tomer, and our accounting department will break with 
him ditference of 40 


every demand that was made by our customers without 


over a cents.” “Tf we allowed 
would save time, create good will and be 


the end,” 


question, we 


money ahead in were some of his business 


maxims. 
His directness of method wel 
treatment of our Philadelphia purchasing department. 


This department, while under able mahavement, had so 


was illustrated in his 


this article was publishe I 


*The first installment of 
ning on page 1061 
+President, Link-Belt Co 


failed to pay attention to the 


Pirzt 


investi 
that the 


that an 


reve al dl 


itself under a mass of records 


was ordered. Th 


buried 


ration eXVamination 


large purchases were all made on yearly contracts and 


these, the 
mainder ran about 15 per cent. 


that, eliminating cost of purchasing the re 


Soon during om 


said, addressing our buver, 


of our morning conterences, lv 


‘Ed. do you belie \¢ ll tiv it nestyv ot the average man? 


**¢)] course.” replied kel. “Well. ~ TdT Most We distribute 


our orders each morning without asking for price, would 
we have to pay 15 per cent. more than we pay now?” 
‘No.’ said Ed. “I believe most of the sellers, in thei 


desit e to retain our DuSsInNess, would se l] Dit h « loser to 


than that.” “Then we can save money by 


lepartment,” said Mr. Dodge, 


the market 


abandoning oul purchasing 


} 


and with a few additional words of enlightenment Ed ce 


cided to return to simpler methods. 


Mr. Doper’s INTEREST IN TayLor-WHITE STEEL 


It was but natural that Mr. Dodge. with his stron 


| intried. should 


lea Ing toware thr new al evince 
interest In so epochal at 


nt in the mechanica 


tool steel. Fron 


TSS 


Tense ‘ i 
world as the discovery of Tavlor-Whit 
was an ardent champion of its 


trial in our N 


both Chi 


the verv first lh 


s and was eager to ive ita etow! 


bil tit 
plat 7 Wi i red ~ mri hts for ifs use aft 


cago and Philadelphia and immediately proceeded to test 


al lied To thy machining ot cus 


ts possi bil ties when 


iron. Mr. Tavlor’s own experiments had up to that time 


heen confined largely to the turning of steel. and it 


was at our Nicetown plant that the feed and speed possi 
bilities ol Ta vlor White too] 
first 
Dodge’ 


time 


appnhed to cast rol 
infection of Mr 


stee!] 
were determined, Una r the 
s enthusiasm our entire organization suffered for 


from a mild 1 mania, and officials 


to establish new re 
hour. ()) 


and machinists vied with each other 
metal removed per 


] ee , : 
were doubled, our powel 


ords in the amount ol 


line-shaft sy eds plant had te 


be materially enlarged, and as a final step to secure thy 
desired flexibility in both power and speed, the line shafts 
were abandoned and individual motor drives introduced 


in their plane e. 
For a vear or more tly orderly proce dure of 
the attempt to 


1 tool stee| ‘ 


our ma 
chine shop was seriously disarranged by 
drive the machine tools to the limit of t 
The output 
<0 frequent that the Increase In expenses more than ou 
output. It 

burden of 


1 
| 


pacity. was increased, but breakdowns w 


; 


advantage of added was tl 


that the 


welghed the 
that Mr. Dodge 


equipment and methods to meet the possibilities of thy 


realized chaagn 
new tool stee] was Too severe to Lm pose on an orvanl 
after the 

consulted M 


Tavlor about our predicament, and Mr. Taylor suggeste« 


that we employ Carl Barth. one of his 


Tio! already fully absor wal mn looking need 


of the company’s regular business. He 


aids, to assum 
1 


iit ahout hy the use of fT 


Barth had 


charge of the changes brous 
Tavlor-White tool steel. Mr. 

erabl experience 1n the machining of ste l, but realizing 
the lack of 


Consicd 


had 


that we were suffering from accurate data 
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mite speeds anc feeds nossibl on cast tron, he at once 
naugurated an exhaustive series of tests While these 


heing carried on, saner cutting speeds were aclvo- 


were 
toolroom Was thoroughly reorganized and lhia- 
rebuilt. Mr. Barth’s 


intelligent direction. both equipment and men were well 


cated, the 
chine tools rearranged ana | nder 
prepared before the first at tual st¢ }) Ol produc ney work ut 
And 


the WoOrR Of 


high speed was undertaken. his work was thoroughl) 


done, for once begun, changing over to the 
new feeds and speeds proceeded rapidly, 

While this work was going on, Mr. Dodge became much 
enamored of the ‘Taylor system, which had but shortly 
before been outlined in Mr. Taylor’s famous paper pre- 
before the American Society of Mechanical En- 

At Mr. Dodge’s request Mr. Taylor agreed to 


assume general direction of the introduction of the sys- 


sented 


ermeers, 


tem, and Mr. Barth was retained to undertake the actual 


work. 
While the work Mr. Barth began with proceeded rap- 
dly and very satisfactorily, and while the actual re 


organization of toolroom and machine-shop equipment, 
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found that, after all, it 
indicated 


accom 
the 


and let it work until we 
plished nothing of itself, that it merely) 
easiest lines along which work could be accomplished. 
Mr. Dodge’s contribution to Mr. Taylor’s work, while 
reflected in of the the SVs- 


tem, was nevertheless an important one, for his influence 


not any forms or details of 
lay wholly on the side of recognizing the human side of 
Mr. mind 


mathematical. He was inclined 


the management problem. Tavlor’s Was @s- 


entially analytical and 
to consider workmen as wholly impersonal beings and to 
disregard the effect of prejudice and sentiment on output. 
His tendency originally was to concentrate all direction 
and initiative in the planning room and to insist that 
the the strict letter of their instructions. 
It was due largely if not wholly to Mr. Dodge’s influ- 
ence with Mr. Tay lor that the Taylor system lost its 
And this was brought 


men follow 


seeming asperities and harshness. 
about not by any distinct modifications in the system 
itself, but rather by cultivating in the men who applied 
the system an appreciation of the human factor in sci- 
For after all there is nothing in 


entific management. 























LONG PITCH CONV 


USED 


FIG. 1 BRQUALIZING GEAR FOR 


CHAIN EXTENSIVELY 


the installation of functional foremanship and the estal 

lishment of rates based on unit time study and supported 
by instruction cards were accomplished in’ remarkably 
good time and with less embarrassment than was thought 


the trouble 


possible, the rest of work gave considerable 


hefore a perfect scheme of routing and of codrdination 
of the various functions estal 

lished. Much of that 
the attempt was made to fit the business to the system 
that 
which years of experience in our peculiar line had de- 


and departments was 


our trouble arose from the facts 


and insufficient advantage was taken of methods 


veloped. Rigidity in any system is a serious if not a 
fatal disadvantage, and this truth was as much impressed 
on Mr. Taylor as on the rest of us before the work was 
completed, for it was only after we made certain depar- 
tures from the rigid formula of the svstem that difficulties 
hegan to disappear and progress became rapid. It must 
be remembered that ours was the first plant of any siz 
that was thoroughly svstematized on Taylor lines, and 


We had all 


labored under the impression that the system was a com 


difficulties were therefore to be expected, 


plete entity that required but a thorough understand 


ng to work miracles. We were all inclined to stand asid 


EYOR 


AND ELLIPTICAL 
MECHANISM 


LOBULAR GEAR 
PINION OF EQUALIZING 


herent in the Taylor system that marks it as an especially 
the 
out ot 


unwholesome 
the 
other method or system of industrial organization, it can 
hut that abuse 
lies in the application and not in the system itself. As 


attractive imstrument in process oO! 


grinding blood money workers. Like every 


be used to the disadvantave of the men, 
a matter of fact the greater preparation which a manage- 
ment must undergo to install the system, the greater 
accuracy with which the various steps must be taken and 
all for 
vreater honesty and a broader and more liberal attitude 
Certain it is that in our own plants 
That it 


no hardship on our workmen is attested by the 


the greater dependability of its records, make 


In its application. 
the system has proved highly satisfactory. has 
worked 
fact that although a very active campaign has been waged 
in Philadelphia to secure machinists and tool makers for 
several new munitions plants, and although high wages 
and exceptionally liberal bonuses have been offered. not 
a single machinist or tool maker has been lured away from 
our Philadelphia plant. 

But interested as Mr. Dodve 
the Tavlor system, his active mind could not find enter- 


Was in the installation of 


tainment in the slow and tedious process of teaching an 
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old organization habits: and so he reverted con 
stantly to the realm of invention and improvement. Dur- 
had 
rhete 


shown an increasing tendency toward the use of chains 


new 
ing the development of our conveyor business we 
of a pitch of 18 in. and more. These chains were adopted 
both because they were cheaper and because. in such 
cases as bucket carriers, they lent themselves better to 
the the One 
drawback to the 


structure, serious 


fact 
that wheels of relatively small diameter, which had_ to 


purposes of convevor 


use of these chains arose from the 
be used to economize head room, imparted a very irreg- 
ular motion, or surge, to the conveyor 

A popular size of wheel for an 18-in, pitch chain is 
11 in. teeth. Fig. 


in diameter and has 7 By looking at 
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during the engagement of each chain link. In a conveyor 


employing 18-in. pitch chain and running at 120 ft. per 


minute these pulsations occur S8O times per minute: and 


when the conveyor is long, they become greatly magni 


fied by the elasticity of the chain. The resulting surging 


of the conveyor Is decidedly destructive to the Integrity 


of the conveyor mechanism, besides being unsightly in 
appearance, 
Mr. Dodge 


simple fashion by 


solved this problem in characteristically 


imparting pulsations to the rotating 


conveyor shaft which completely counteracted the pulsa 


tions in the conveyor, 


This was accomplished by using between the head and 
set of gears, of which the pinion was 


the countershaft a 



































FIGS. 3 TO 7. STEPS IN THE DEVELOPMENT OF MR. DODGE'S BRUSHED SILENT CHAIN 
Fig Ghost view of Dodge bushed silent chai: Figs. 4 6—English type using plair ink and pin Figs ind 
Elements of Dodge type of bushed silent chain 
1, it will be seen that as the link enters engagement with elliptical and the gear lobular. the number of gear lobes 


that part of the 


very 


the Sproe ket it is carried forward along 
are that 
cal 
link 


has a large horizontal and a small verti- 


As the 


ascending are, 


component. wheel revolves, it carries the 
the the 
ponent lessens and the vertical component increases. If 
the 


rod 


where horizontal com- 


up 
engagement is considered as a connecting- 
the the 


of the conveyor chain, the analogy between its operation 


link In 


hetween revolving sprocket and remainder 


and that of an engine connecting-rod becomes apparent. 
The 


through an are 


only difference is that the chain link is carried 
if about ol, the 
engages, while the connecting-rod head describes the full 


deg. when next link 


are of 360 deg. But in spite of the small ar 


passe d 


through, there is a decided acceleration and retardation 


the 
the «de 


corresponding to the number of teeth in conveyor! 


, 
sire 


SPproe ket, sec Fig, 2 The rcarTrs imparted 


corrective action to the shaft. vevor chain at 


cat) 


assumed habits of reg gears, 


call 


universally 


once 


quali Ine 


as we these compensating have been almost 


reunrs, 


adopted for driving long-pitch chain’ con 


Vveyvors, 


In spite of the great varieties of chain which we manu 


In spite of the considerable contribu 
Mr. Dodge’s in) had 
this part of the work, he remained under the impression 


factured and very 


tions which entive genius made to 
that the universal chain had not vet hee n ce veloped, He 
had a theory that if you kept yourself in a receptive men 


tal condition, some thought wave carrying the solution of 
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the problem confronting you would strike a sympatheti 
chord in your mind, and he had a habit of sensitizing his 
mind to possible impressions, 

Some time in 1899 he conceived the idea of the silent 
that peculiar form of link which greatly reduced 
When li 


ot to the patent office, however, he that Hans 
Manchester, England, had anticipated lim. 


cham 


the noise of engagement with the sprocket, 


found 
Renold, of 
So highly did Mr. Dodge value the opportunities that 
this type of chain offered that LT was tmmediately dis- 
hatched to England to secure the American rights from 
Mr. Renold. This 1900, the fol 
lowing year we placed upon this market the first Aimer 
Renold Our 


new line developed rapidly rapidly at 


Was done in and in 
business in thi 
more first than 


but we learned rapidly, and 


ican-made silent chain. 


our experience warranted 
with Mr. Renold’s experience to draw on, avoided many 
if the pitfalls that usually beset new ventures. But we 
were unwilling to proceed as cautiously in the applica- 
tion of the chain as Mr. Renold was proceeding, and 
with the daring that 


ness we soon launched into the field of large power trans- 


is characteristic of American busi- 


MISSIONS, 

The inherent weakness of the original English type 
of chain rapidly developed in these larger installations, 
for pins began to cut and the holes in the links to en- 
large. We tried high-carbon steel links and then turned 
to casehardening both links and pins; but these proved 
but partial remedies. Mr. Renold, who had in the mean- 
time encountered the same difficulty, tried to increase 
durability by forcing casehardened steel thimbles into 
the eyes of the links, But it was not until Mr. Dodge 
invented the bushed silent chain that this new medium of 
power transmission achieved general and successful ap 
plication, Mr. 
Dodge employed through bushings, or liners, as an CX 


Instead of adhering to circular bushings, 


amination of Figs. 3 to 7 will reveal, and by this means 
succeeded in giving to each set of opposing links a bear- 
ing extending across the full width of the chain—a unique 
and heretofore unheard-of result in the evlindrical bearing 
With both pins and bushings hard 


ened and with avenues of lubrication opened up by the 


of a multi-leaf chain. 


peculiar construction of the joint, the difficulties stand 
ing in the way of the rapid expansion of the silent-chain 
business were cleared away, and Mr. Dodge had achieved 
another conquest of the lmipossible, 

As an evidence of the versatility of his genius it is 
interesting to recall that in 1873 he secured a patent on 


a chain oiling street-car axle be aring, perhaps the vers 
first self-oiling bearing employing a chain to lift and 
distribute the The theater 
which the back assumes a vertical position when the seat 


} 


is folded up, and the wire hat-rack so universally use| 


lubricant. folding seat, 10 


under the seats of theater chairs are both contributions 
of Mr. Dodge to the convenience of the public. 

But his friends will longest remember his singular!) 
magnetic personality, his quick sympathy, his never hesi- 
tating helpfulness; and they will remember too his buoy- 
ant good-fellowship, his unfailing wit and his unusual 
ability as a raconteur, Ilis conception of duty to his 
family, to his employees and associates and to the public 
was a broad and generous one, and he strived conscien- 
tiously to discharge it. Ilis life therefore a full 
one, and measured by accomplishment, by public and 


was 


personal duties well performed, a highly successful one, 
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Friction Crossfeed for Lathe 
By A. F. 


SVENSK 


The illustration shows a friction adjustment that may 
be interesting to the users of the Reed-Prentice all-geai 
feed lathe. 

Having quite a lot of trouble with gears breaking, 


owing to positive feed, we made this device. After fitting 
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FRICTION CROSS-FEED FOR LATHE 


the crossfeed with it the problem was solved, and it proves 


imply strong to operate for anv chip that the lathe makes. 
Wearing Plates for Jigs 
By Bb. Maxim 


The illustration shows a jig body equipped witn hinge 


wear plates 4. These plates have the same shape as 
the hinge, with a hole to suit the diameter of the pin. 
Tra hd 
(CO); | 
-. t— an 





WEARING PLATES FOR JIG 
The ends of two of the plates fit in a slot in the lid, and 
the other plates fit in the slots in the body. These slots 
prevent the plates from turning. 

The plates are used only on jigs where the work is 
very accurate and when life of the jig is considered. They 
are made of tool steel, hardened and ground. 
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Relation Between Foodstuffs 
and Machine Tools 


By Lupwic W. ScuMmip1 





the reader will see that valuable information has bee 


SY NOPSIS—An altempt to discover the rela gained which mav lead ultimately to the establishment 
lion, tf one exists, between the demand for food- of an index figure for a coming metal-working machinery 
stuffs and for machine tools, Statistics for 1911 demand. Such an index figure at first may only indicat 
191.2 and 1913 are analyzed. Comparison seems a coming decrease or increase without stating how larg: 
lo show that the demand for machine tools rises the movement promises to be, But even if so much ma 
and falls with the demand for foodstuffs, with a Le gained, mistakes in manufacturing policy may be pri 
lag in point of time of some two or three months. vented. 


The years IO, 1912 and }o] > were ~( lected POCCH US 





In Vol. 43, page 197, of the American Machinist was — they were fairly normal years, showing in general a stead) 
reported an investigation into the forces which influence Increase OF business wit! Tie usual fluetuation whiel 
the demand for metal-working machines. Proof was will always take place during anv one vear. It mav be 


! ] 


brought to show that while the ultimate reason tor an aaaed that a short investigation covering the six months 
increase In the demand for metal-working machinery is before the outbreak of the European War and the last 





an increased activity In the manufacture of other kinds twelve months since the coming of that event have proved 
of machinery, this to some extent thi 
Increase is invari- [1.273] - y correctness of the 
ably preceded ly rule gained by the 
an increase in thr > | analysis of forme 
demand for -food- a att 1Ot' vears. I do not 
stuffs. The inves- = “—_— ; _— ike to lay too 
tigation was based =| 5 5 2/25 - £ bt BPs = £ E ate . | much stress o1 
on figures from |z 8 £|@55er72@>o0ne 25258 c me > DES >3e 5 &t2 as So} thts fact, however, 
the years N04 to me oo ER Rar ee oe enemas — a as It mav be only 
1913 and inelud- ' Hy a coincidence, Cer 


ed especially the tainly the record 


foreign field. An 08 ‘ th disturbed 
investigation of months of the war 
this sort, however, ould not be used 

ol roving 11h\ 


necessarily must 


remain only an clementary econo 


academic — enjev- ¢ fact. To allow 


ment if there is no 





possibility of em 
ploving in practi- 
cal life the experi 


ence gained. This 





, of 
condition would ( how the sta 
be the Cause if it ------- ¢ 7 ties inal nn’ 
were Impossible to obtained 
predict, Iyy ra | close ard Ir he aif — : c nv lt = 10h 
watching of cer- 9 ------- Total of Imports and Ext wssible to gain 
¢ 1 to 
tain happenings i ¥~> hit any exact figures 
ei Se wry of Meta P M ¢ . 

other ecohnoni Fports of the tod 4 cM Work > ¢ relating tw. tiv 
fields, a coming turnover 11 dl 
: IMPARATIVE FLUCTUATIONS IN TRADE IN FOODSTUFFS, RAW ' 
mherease OF at MATERIALS AND METAL-WORKING MACHINES the boundaries o1 


crease In the de- 
mand for machinery. It is further clear that suc a pre mhelal-Working thas ( oducihye countries like the 


diction can only be of use to the manufacturer of metal United States, Germany or England. The only fairly re- 
working machines when it comes in time for n to lable figures are those relating to foreign trade, and they 
prepare for what is to follow. Therefore figures for any have been used again in this study, as in the case in th 
one year are of little value because they come too late. ormer experiment described in the article previously 
To complete this line of economic research, the ex mentioned, 
periment has therefore now been narrowed down to a small Table 1 is a detailed statement of the imports and 
field. An investigation has been made into the compara- exports of metal-wort! y machines during each mont 
tive relation of the demand for foodstuffs and for metal- from January, 1911, to December, 1913, for England 
working machines for the vears 1911, 1912 and 1913. and Germany. In the case of the United States only thi 


This investigation was carried on month by month, and export statistics are given, for the reason that the bulk 
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of the Imports into the United States are contained in 
the English and German export figures. The sixth col- 
umn of the table shows the total turnover of imports and 
exports of England and Germany and the exports of the 
United the 
total foreign turnover of metal-working machines of the 
These 


for a deduction 


States, giving approximately two-thirds of 


world. totals should be comprehensive enough to 


allow with regard to the movement of 
the business done in metal-working machines in the world. 
A manufacturer might possibly be able to deduce from his 
those reflected in 


He would 


movements are 
his owl take 


tion the fact that the American market is less dependent 


own records how far 


sales, have to into considera- 
as a rule upon the general trade fluctuation of the world 
than other markets, especially the English. 

Table 1 


tion to the present investigation, but 


is interesting not only because of its rela- 


for the purpose of 


comparison. Especially is the comparison with Germany 


instructive, showing as it does that in many cases the 


German exports of metal-working machines have gone 
rapidly ahead and American exports have declined. This 


fact to some extent seems to prove that the American 














rABLE 1 FOREIGN SALES OF METAL-WORKING MACHINES OF 
rHE UNITED STATES, ENGLAND AND GERMANY DURING 
1911, 1912 AND 1913 
Imports Exports Total 
Germany Great Germany Great United Turnover 
Britain Britain States in Foreign 
1911 Trade 
January 142,000 60.285 1,161,000 603,685 829,455 2,796,425 
February 150,500 44,730 1,137,500 234,200 748,084 2,351,104 
March 165,000 155.560 1.477.750 348,580 935,865 2,631,675 
April 125,000 133.205 1,013,000 261,120 1,007,920 2,540,335 
Nay 236,750 100.880 931,750 105.170 S79.985 2,463,535 
bune 134,750 80,740 1,201,000 290,125 936,053 2 682,268 
July 190,750 62,665 1,218,500 257,140 789,846 2,728,268 
\ugust 219,500 76,515 1,271,750 202,515 912,759 2,773,039 
September 101,500 SS.YRH «1.475.250 266,620 S38, 282 2 809,937 
October 210,500 OS865 1,413,250 121.675 S04. 468 2,918,758 
November 151,250 125.140 1,202,500 $42,450 967.608 2? SO8.048 
December 105,750 105,155 1,641,500 339,855 1,094,210 3,262,563 
112 
January 205,400 106,140 1,012,000 3,545 989,353 2 676,538 
February.. 208,000 136,255 1.372.000 103.410 1,134,925 3,254,590 
March 219,000 120,495 = 1,334,250 $57,420 1,207,787 3,238,952 
April 188,000 146,225 1,205,250 335,980 1,164,910 3,040,365 
May 190,250 114,365 1,276,750 $25,165 1,272,536 3,279,066 
June 200,500 144,805 1,225,000 300,845 975,135 2 846,285 
July 188,250 115,775 1,209,000 $32,255 1,244,932 3,120,212 
August 164,750 112,195 1,266,250 382,150 1,384,832 3,313,177 
September 231,000 66,690 — 1,570,000 130.355 1.076.058 3,374, 103 
October IS1L,500 03,755 1,473,500 92.615 1.415.261 3,656,603 1 
November 180,250 125,825 1,412,000 7.350 1,346,524 $580,949 
December 152,000 130,690 1,639,750 $445,155 1,313,986 3,691,581 
1913 
January 162,750 95,825 1.898.500 198,155 1,402,563 4,057,793 
February 186,000 105,230 1,623,250 87.410 1.315.891 3,617,781 
March. 12,250 122,570 1,633,750 $51,355 1,477,635 3,897,560 
April 187,020 1,637,250 120,650 1,439,634 ,.056. 804 
Muay 233,155 1,689,250 {88,335 1,387,278 3,919,268 
lune 182,660 1,649,000 871,755 = 1,292,721 3,676,886 
July . 154.330 1,545,250 $28,605 1,207,527 3,521,962 
August 147,500 115,105 1,405,250 357,295 1,375,923 3,401,073 
September 141,250 121,650 1,595,250 847.595 1,081,606 3.287.351 
October 113,250 185.040 1.505.750 $19,620 1,418,577 3.637.337 
November 180,500 127.455 1,624,250 505,960 SOO 287 3,206,452 
December 173,250 176,960 2,649,000 179,165 1,349,570 1,827,945 


the (Ger- 


business. 


manufacturer has not been so well informed as 
man about the future development of foreign 
It was made 
for the for- 


Table 2 is for comparative purposes only. 


with the intention of finding an indicator 
foodstulfs, raw materials 
As in the first article, the Enelish 


The reason for 


elgn demand for and manu- 
factured materials. 
figures have been used for this purpose, 
doing so is that the free-trade market of England gives 
the best impression of the fluctuation of demand and 
supply in most commercial commodities sold in world 
markets. 

It seemed quite possible that a demand for half-manu- 
factured articles suitable for industrial purposes might 
in some way be reflected in the demand for metal-work- 
ing machines. A close comparison of the monthly progress 
of the that with 


the demand for metal-working machines as indicated in 


turnover in class of goods, however, 
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the last column of Table 1 scems to prove that this con- 
nection is rather incidental, and that the demand for 
such materials seems to rise and to decline in about the 
same way and during the same time as the demand for 
metal-working This relation already 
proved to some extent by the results obtained in the 


machines, was 
earlier article. 

The thesis on trial is the connection between the de- 
mand for foodstuffs and like materials and the following 
The best way to 


present the evidence is by a diagram; see diagram. 


demand for metal-working machinery. 


This diagram shows the development of the sale of 
metal-working machinery in the foreign markets, as ob- 


FOREIGN TRADE 
AND MANU- 


TABLE 2. COMPARATIVE TURNOVER IN THI 
OF ENGLAND IN FOODSTUFFS, RAW MATERIALS 


FACTURED GOODS—1911, 1912 AND 1913 

Manu- 

Raw fac- 

Food- Mate- tured 

stuffs, rials Articles 

Total Total Total 

of Im- of Im- Manu- of Im- 

ports Raw Ma- ports factured ports 

Foodstufis and terials and Articles and 

Im- Ex- Ex- Im- Ex- Ex- Im- Ex- Ex- 

1911 ports ports ports ports ports ports ports ports ports 
January 20 2 22 28 t 32 13 30 $3 
February 17 l IS 24 i 28 13 29 $2 
March 20 2 22 23 i 27 15 33 18 
April 19 1 20 1S t 2 13 29 2 
May 20 2 22 Is ' 22 14 29 13 
June 21 2 23 16 H 20) 13 ) 43 
July 22 2 24 15 ; IS 13 27 10 
August 22 2 241 14 } Is 13 29 42 
September 22 2 44 16 t 20 13 8 1 
October 24 3 27 21 i 25 14 34 48 
November 26 ; 20 24 } 28 14 $1 5 
Dece mbet 25 2 27 25 } 29 14 29 4.5 

1912 
January 24 2 26 27 4 $1 15 32 17 
February 20 2 22 24 t 28 14 20 3 
Maret 1) 2 22 24 2 26 15 34 49 
April 21 2 23 24 2 26 14 27 41 
May 21 4 25 1S > 23 15 i) 4 
June 21 2 23 15 t 19 13 27 10 
July 24 2 26 17 , 22 15 32 47 
August 24 5 27 IS , 23 16 34 ou 
September 23 2 25 1S ) 23 15 33 18 
October 28 3 +1 25 6 31 17 37 4 
November 25 5 onl ”) 5 34 15 33 4s 
December 2. 2 27 Sl , $6 15 32 47 
1IO1S 

January 22 2 24 32 5 37 16 36 52 
February 20 2 22 27 ) 32 15 32 17 
March 21 y 4 23 22 7) 27 16 33 19 
April 23 2 25 22 6 2s 16 33 19 
May 23 2 25 21 , 2h 16 35 51 
June 24 2 26 IS 23 1S 33 48 
July 26 2 28 IS 6 24 16 36 52 
August 23 2 25 16 5 21 15 35 50 
ms ptember 25 } 2s 19 >) 24 16 32 1s 
October o7 3 10 27 6 35] 17 35 52 
November 25 ; 2s 27 4 i 15 oOo 1s 
December 2 , 20 28 o 4 15 32 417 

tained from the English, German and United States 


Statistics, 
over in raw materials and foodstuffs represented by the 


compared with the development of the turn- 


total turnover of imports and exports in the English 
The upper long-dash line is the curve repre- 
senting foodstuffs; the following full line represents the 
total English, American 
metal-working machines, The lower long-dash line rep- 
the turnover in 
full line shows the participation of American exports of 


market. 


German and foreign trade in 


resents raw materials, while the lower 
metal-working machines in the total turnover of the years 
The dotted line the German ex- 

ports during the same period. 
The first of the three columns on the left side of the 
IS to 


on record, indicates 


diagram, giving figures from 37, represents the 
total value of the turnover of the raw-material class in 
units of $5,000,000. The second column represents the 
total value of the foodstuff class at the same rate. The 
third column, running from 7 to 50, indicates the value 
of both the full lines in units of $100,000. 

The close observer of the two upper curves will notice 
a certain connection between them. For instance the 
high mark of the foodstuff curve in January, 1911, finds 
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Its counterpart 1 the rise in the sales of metal-working 
machinery in March, 1911. A second high point in the 
sales of foodstuffs is reached during March of the same 
vear, which seems to be reflected again in the June and 
July sales of metal-working machines. From then on, 
the business in metal-working machines is fairly steady 
until the end of the vear, which brings in Decembet a 
high point with a sudden rise from the month of Novem- 
her. The diagram shows that this movement is fairly 
well predicted by a slow increase in the sales of food- 
stuffs until September, when a quick rise takes place 
in October and November, followed by a drop during De 
cember, which is promptly repeated during the next 
month in the metal-working The 


varying movements of the turnover of foodstuffs during 


sales of machines, 
the months of February to June, 1912, is followed by 
rather erratic changes in the turnover of metal-working 
machines, until foodstuffs begin suddenly to rise to a new 
high point in August. This later change becomes visible 
for metal-working machines in September of the 
sharply 


same 
vear. In the meantime foodstuffs decline again, 
followed by a decline in metal-working machines two to 
three months later, but only to rise quickly to the high- 
est altitude obtained up till then. Three months later, 
in January, 1913, we find metal-working machines climb- 
ing up to a record point. 

Having followed the relative movements of both lines 
, ] 


\° 
bimnte- 


so far, it is not surprising that the sharp fall in 


stuffs beginning in November, 1912, brings about a drop 
in metal-working machines, until finally the increase in 
heginning with August, 1913, and 


the 


the sales of foodstuffs, 
ending in another high figure in October, 1913, ends 
vear with a new high record in the sales of metal-working 


mac hines, 


LirrLeE Vauve or INovuirny Inro Raw MATERIALS 


Little of value for the present inquiry can be learned 
from a comparison of the metal-working machine curve 
with the one indicating the progress of raw materials 
for manufacture, ete. In fact 


about in an erratic way, most likely influenced by specu- 


the latter seems to move 


lative buying, and especially by such factors as the heavy 

luving of cotton during certain parts of the vear, wool 

sales, ete. If there is a connection, it seems to be rather 

hetween the foodstuffs and the raw-material curve, where- 

by the latter appears to follow the first in about the 
the for 


appears to follow that for food. 


same Wav as demand metal-working machines 


To facilitate comparison, two other curves have been 
added to the diagram, showing the respective participa- 
tion of the United States machine-tool exports and those 
of Germany in the world’s trade. There is nothing to be 
those two curves. The German exports as 
a rule but the last this 
country has touched the German figures repeatedly and 


revealed hy 
are larger, during few vears 
has even done better than Germany under certain condl- 
tions. The fact that the fol- 
lows more pronouncedly the demand for foodstuffs than 


the American seems to indicate that the German manu 


German curve as a rul 


facturers have a better understanding of the hidden causes 
the demand tools. But this may 

‘a mere coincidence. Coincidence may also explain the 
reculiar likeness of the foodstuff curve and that of the 


hind for machine 


American export curve during the months of July to 


November, 1912. Naturally one must be careful not to 
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lake everything which might fit into a theory as pro 
for it and these two points are better dismissed with 
out further comment. 

However, the contention that there exists a close con 


nection hetween the sales ol foodstutts and the demand 


ported \ th = | 


for metal-working machines seems su 


vestigation and appears to hold good even if applied 
il test of a 
seen, the reaction 
When we have a 


In September, 1911, we hay 


the much more rig monthly comparison. As 


far as can be seems to take place about 


two to three months later foodstufl 


sale index fieure of 36 


the figure 28 in November of the same vear for meta 
working machines. We then find a rising index figur 
for foodstuffs up to November. from 36 to 39 and ulti 


index figure for metal-worki 


sloor 32. Tl 


va decline 


10, while the 
climbs up to 


mately to 


decline 


machines coming 


is also indicated in the same way in the inde 


figure for foodstuffs in December, 1911, and January 
1912. During the first half-vear 1912 not much ca 
he learned from the comparative movements of the tw 
curves, A like combination of index rures might 
worked out on several other different places 
Unfortunately there is sufficient material on hat 
to establish anv sort of rule. if one exists at all, to in 
dicate the size of a com Increase or decrease mn thy 
use of metal-working machines relation to an n 
crease or decrease in the output demand for food 
stuffs. It was pointed out in the former article that 
undoubtedly much unnecessary o1 neconomic buyin 
takes place, and that in consequence the turnover it 


metal-working machines oft ecms to be entirely out 


ot proportion to the actual needs ol thr industry. TT l 


fact alone would prevent the discovery of 


a quantitat Vi 


formula. 


Device To Tie Center Work 
to Faceplate of Lathe 


By A. A 


STUCKE 


The illustration shows a clamp dog which I have use¢ 


with success in machining operations on small tools on 


recess or other internal 


machine parts, such as boring a 


work where It is necessary to use a steadvrest tie 


I find it a 


strap 
troublesome 


Tie aver. dor iway wit tin 





CLAMP DOG FOR CENTER WORK 
tie Which ts oltel difficult to use whet work Is smal) 
and short. Then too the straps soon become oily and 
hard to tie. This clamp dog does away W th 1 ~( 


to take the work out 
faceplate Ye to Vy 


tighten the 


troubles. It is a simple operation 


replace it. Simply release ti 


and 


in.. Place the work in the rest and on center, 
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aceplate, and the spring in the hold-on dog does the 


rest. 


To explain the device: is bored 


The tail of the dog A 
which is grooved at the outer 
end for the slotted The spring D connects 
the plunger to the dog through the pin £. To attach to 
the faceplate, simply push the plunger through the face- 
the spring then 


to recelve the plunger 2, 


washer (, 


plate slot and slip the washer over It; 
draws the dog and the work against the faceplate. 


Interesting Planer Job 


The planing of the inside bearing spots on printing- 


press side housings, as shown in Fig. 1, has proved in 
teresting in several ways. ‘The work is performed on a 
big Cincinnati planer, and an outline of the casting may 
be seen projecting over the the plate 
against which it is bolted. A rectangular opening ts 


provided in the angle plate to make room for the end of 


edges of 


the extension tool used while planing. It will be seen 
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Improvised French Curve 


For scribing master cams, irregular dies or similar 
work a coil of clock-spring steel, about 54 in. wide, and 
from 0.015 to 0.030 in. thick is a helpful tool. It is 
as useful and convenient as a French curve, according to 
the experience of John Huntting. 

When the inner end of the coil is clamped to the 
other coils close to its extremity, a practicaily perfect 
circle of any desired diameter may be obtained, while 
clamping longer or shorter strips of stiff metal inside 
of the coil will yield almost any irregular curve ordinarily 
desired, 


Novel Use for Dynamite 


Somebody bobs up almost every day with a new idea for 
The Du Pont 


zine tells of a question received in a letter from a 


the advantageous use of dynamite. 


Vaga 


Nebraska blaster, who asks, “You wouldn't think a man 














FIG. 1. PLANING BEARING SPOTS ON HOUSING 
that the work is very close to the heads when the tool 
is through the cut. In fact there is but 4% in. to spare. 
That the work was successfully performed proves the 


effectiveness of the planer reverse mechanism. 

2. To 
the 
lower end of the regular clapper block and countersunk 
at the back. had 
a stud that was fitted into the hole drilled in the « lapper 
A nut in the countersunk hole held the extension 
A small clapper block set 


The tool used is shown on a larger scale in Fig. 
hold the extension tool, a hole was drilled through 


The extension block used in one end 
. bloc k. 
block at any angle desired. 
into the end of the extension block carried the cutting 


tool and allowed relief on the return stroke. 








USED 


FIG THE SPECIAL EXTENSION TOOL 


could use dynamite in rebuilding a steam engine, would 
you 2” 

Ile then goes on to explain that he is an engineer by 
trade, that he has always had a lot of trouble in remov- 
Ing keys from pulley s, but that his troubles are now over 
because he has discovered that he can jar a tight key 
loose simply by placing a teaspoonful of 40 per cent. Red 
Cross dynamite against the end of the key, mud-capping 
the charge and letting the dynamite do the rest in ver) 
short order. 

Of course care would have to be exercised in placing a 
charge of this kind to avoid breaking the pulley or the 


? 


KCY. 











February 3, 1916 AMERICAN 


MACHINIST 





SAANNGLALUDAAALSTUALULUGNNUNQAOUSSQUAQNNLLSUONAU4Q00OUS024040N0N0RS000QN40UDUG000L0UL0 CU L00NLLLELIASUUDLAUOULGALSONUOOROUSLLNQUUU EDAD OEUUOUO CS SAAMGMMSUE LA TLAUA UGA AMMAN LULL 


Letters from Practical Men 


205 

















AAANULTNAUCENNAOTPALLUNEOAANUUANATUONELAUOUOOOOONOOANDEERNADNE YT OYUGUOETOENOQUELOOUOSONOAQLLOLOU SNOUT CLGGTUOOGAAAE TROND ENMSTONNLAUOUEEUAOUCGAAUT ONAL AAU ADLE EE ELE ne 


Drop-Hammer Safety Trip for 
Two-Man Operation 


There are some kinds of work in which it is necessary 
to work the hammerman on one side of a drop hamme 
and his helper on the other. To avoid possible injury to 
the helper, the hammerman, before tripping the droy 
to look and be sure that the helper is clear. One day 
while watching a job requiring this arrangement, 
schemed a simple change in the pedal and linkage whic! 
allows either the hammerman or his helper to prevent the 


) ] i= 


k| 








| — sidii I i 


DOUBLE SAFETY TRIP FOR A DROP HAMMER 


starting of the hammer, or after it has been started per- 
mits either to stop it at the end of its stroke. 


In the illustration A is the trip rod, operating down- 


ward to start by pressure through the joint B. At C is 
a lever, fulerumed at J and connecting through the link 


DE to the treadle frame. This frame nearly balances 
around the point £, being slightly heavier on the hel} 
side, so that his pedal normally rests on the floor. <A 
coiled spring // carries the weight of the treadle and 
linkage. 

In operation the work is put in the die, the helper put- 
ting his foot on the treadle at G, and the hammerman 


F, bringing down Should tl 


’ 
ers 


the hammer. the 


hammerman the treadle too 
would only succeed in raising the side @ olf the floor, the 
cownh, 


steps on 


| 
i11@ 


press his side of soon, 


helper not having placed his foot on it to hold it 
As soon as he is ready, the helper depresses G and starts 
the hammer. Either can hang the hammer up at the 
end of the stroke by lifting his foot, although the helper 
should do this only in an emergency, the control being 


normally with the hammerman. 
An advantage not originally looked for is the ease of 
changing the control for one-man operation from one 





PWT TT LTUTT TTT TPUTESPS PULTE PPT PATHS ETT Pee ee 
7 
Wn LUUUAUEGUUNA NAAN NTA TEVEAPON ETE LAU AU AAEM ETT 
side of the hammer to the other by hooking either F or 
(; to th floor. The control is on the Opposite side. Kor 


] ; 
ah upward movement o 


hammers operated by A the only 


fulcrum of the lever CD 
DB, with its fulerum at 
\\. JOLNSON, 


change necessary is to move the 


to A. The le ver then 
K. HARRY 


DOCOTIGS 


Undercutting a Tube Slot 
It is sometimes surprising to find what simple answers 


cali he found to proble his wh chat tirst seem very lillie ult 
»of work with elaborate 


ly, but the 


Almost anyone can do a hard piece 


fixtures nl | ple nit ott real test 


of a man’s ability is in getting ally good results by 


] ] 
a shorter method. 
Some 


undercutting 


= 
i JOU 0 
in Fig. 1, 


the middle 


As an example of this 


slots in a brass tube, as show) comes to mind 


These slots were near the tube and were e 


They 


ol 


impossible to reach from thy were also too 





narrow at the top to admit of the 1 of any ordinary 
> => 
“ZZz — can = 
Section A-B = 
3 ‘ 
32 > = 
ih 
~*~ c | 0. 
AB \.»: 0 fi 
\ \\ \\\\) - 13" 
WN ; 
QE Ji F1G.2 
“+ 4 q 
¢ Fi6.1 
UNDERCUTTING A TUBE SLOT 


and milling one side at a time, and 


number of them filing was out of 


eutter by dropping in 
as there was a large 


the question. 


The slots were first cut through straight with an end 
mill, as shown in Fig. 2: a two-lipped cutter, Fig. 3, was 
dropped down through While the cutter Was stand ng still. 


This 


smaller in diamete: 


then raised up carefully after the mill was started. 


cutter head had a shank ; 


than the width of slot alrea cl ind a length B about 
4; in. more than the thickness of the wall of the tube. 
The tube was then revolved past the cutter, giving a 
cood finish and getting the job out in record time, as 


M. V. Decker. 


both sides were ly Vi led i 


Rochester, N. Y. 


Grinding Die Setting-Pins 


! 
Sho 


setting-pins 
weurately, a shank 


ps dies are 


In most } fitted with 
In order to grind their entire length ¢ 
end to accommodate the carrier, 


eood 


is usually turned at 
as shown in Fig. 1. 
Fig. 2 


ing setting-pins and similar work 


method of grind 
the 


shows a simple and effective 
of a 


without aid 
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The center marked A should be at least 
Center A is plan ed on the live center 


shank or carrier. 
twice as large as B. 
of the grinder, and the tail center of the 
so that the live center will carry the work with it, owing 


A than at B. 


vrinder is set 


to the friction being much greater at center 








— L\\ wy iN 
fr , ) | 9) 
LLL 
— FIG. 1 
fa ! | <u \B 
" "mi I) DN —~ 
—— FiG.2 


DRIVING PIN WITHOUT EXTENSION 

\ little chalk rubbed on the live center of the grinder 
Center B should be well oiled. 
It is surprising what fairly heavy grinding cuts may be 
JACOB KIRCHMER. 


wili increase the friction. 


taken in this way. 


Brooklyn, N. z. 


Assembling Stand for 
Automobiles 


The International Motor Co., Saurer Plant, Plainfield, 
N. J., has designed and is using in its motor-assembling 
department an interesting erecting stand. One of these 
stands, with a motor unit in position, is shown in Fig, 1. 
fastened on the crankcase with 


The support 1 is first 


bolts. The motor unit is then dropped into the erecting 
stand. The starting crankshaft passes through a slot B 
and sets in the bearing (. The support which carries 


the rear end of the unit has two turned eudeeons, which 
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FIG. 1. ASSEMBLING STAND FOR MOTORS 


Chis 


stand has proved very useful in service, a number being 


2. The handle and cam arrangement is shown at Al. 


emploved in the motor-assembling department. 
New York City. A. TOWLER. 


A Shaper Tool Block 


The illustration shows a tool holder, or block, 
I have found very successful on different shapers in place 
It takes 
the place of the usual clapper, the same pin being used 


which 
of the usual clapper block provided for tools. 


in both cases. 

It will handle almost any size of forge tool and will 
also handle light work very satisfactorily. <A 
side at A and two on the top at B serve to hold 


SeTSCTeEW 


on thi 


























DETAILS OF HANDY 

The flange ID 
is fitted with eight holes, into which is set a plunger forced 
the handle F. 
This arrangement permits the fixture holding the unit to 
held 


Details of this stand are shown in Fig 


rest in bearings as /), one on each side. 
down with a spring and cam operated by 


be swung around with the handle G@ and in eight 


different positions. 








ASSEMBLING 


STAND FOR AUTOMOBILE MOTORS 
le bloc : ¢ 


dimensions 


the small ang 
tool D. The 
proved very successful in my OWN Case, 

At the back of the holder is a steel plate FE. 
flush as This takes the end 


firmly in position against the 


shown are those which have 


which is 


inset and screwed shown. 


thrust of the tool. 
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To hold the tool down when taking a cut, a hole was 
drilled in the top and a ,'j- or %-in. rod put in and 
then bent to a horizontal position. This vives a cood 
leverage, and the operator simply lays his hand on the 





- 


HANDY HOLDER FOR SLOTTING TOOLS 


nd of this red, which holds the tool down in position 

while light cuts are being taken. This device has proved 

very satisfactory in our shop. R. W. Cracin. 
Brookline, Mass. 


Making a Small Rack and Rolls 


In Fig. 1 is shown a 94-pitch rack, of 0.032-in. brass 

wide and 1 in. long, which was to be made. Not 
having a milling machine, we devised the following 
method. 


The brass was cut to length and width, the pieces placed 





side by side on edge on a steel block ®8@x2x4 in. and 
sweated in place. The tool Dost Was removed Irom a 


small lathe and the steel block fastened down on the slice 


x Grime iin i 


FiG.1 she i 


THE RACK MADE 








FIG.2 THE STEEL ROLLS 
MAKING A SMALL RACK AND ROLLS 


rest, the longest dimension at right angles to the shears 
and parallel front and*back. A piece of 14%4-in. cold- 
rolled steel was swung between the centers and driven 
by a carrier. A fly cutter was inserted and held in place 
by a setscrew. 

The cutter was made of -in. drill rod and formed 


to cut over three teeth of the rack. The first tooth blocked 
out. the second roughed and the third finished. The ad 


vance of the rack was figured out in thousandths. The 
intermediate gear and the gear on the lead screw were 
removed, and from the rack was selected a gear which 
had the correct number of teeth to give the proper advance 
of the carriage. A spring attached to the end of th 
lathe, engaging the teeth of the gear, served as an index. 
The depth of the cut was obtained by adjusting the cutter 


in the bar. The carriage was brought into position for 
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blo king out the first tooth and « lamped to the lead screw 
the crossfeed to the back of the lathe so that the work 
would feed against the cutter, 

After the first tooth was blocked out across all th 
pieces, the gear was turned, counting the teeth as they 
passed under the spring until the predetermined number 
had advanced. The next cut was then taken, blocking 
the second tooth and roughing the first. Che next opera 
tion finished the first tooth, and each succeeding operator 
produced a finished tooth in each of the hundred racks 
mounted. 

We recently had occasion to use the same method on 
another class of work—two steel rolls, Fig. 2, %4 im, In 


diameter, 4+ in. long, with semicircular evenly spac 

erooves Ve in. wide, , in. from center to center. Th 
two rolls were geared together and supported so that the 
edges of the grooves just touched One another. It is 


evident that any variation would be intolerable. At ea 
advance of the lead screw the tool, a semicircular forme 


1. in. across, was fed in n.. using the micromete! 


» 
on the crossfeed to get the depth of cut. This method 
produced the two rolls identical in spacing, the edges 


being perfectly aligned. R. BurTON WHITESIDE. 


Philadelphia, Penn. 


J 


An Oil Reservoir for Machines 


Che illustration shows, fitted on a drilling machine, a 


<lmiple cle Vice ior cat MN oil or « {ting compound, 
The ordinary support o1 thy ly lling machine for 
irrvinge the revolvi tabi s shown at A and B, A 

circular pan C was made about 2 in. deep, a little larger 


OIL, RESERVOIR FOR MACHINES 


than the table, and a hole was cut in the bottom so thi 
shank on the bottom of the table could extend through 
the hole in the bottom of the pan and down under tl 

pocket ol the machine arm. The shoulder on the bottom 


of the table clamped the pan securely against the face o 


| 


the arm. By soldering a little pocket on the bottom of 
the pan a lead pipe JY extended from this inwardly to 
near the center. The bucket / was set under the cente1 
of the table. Whatever lubricant ran down through t 
center hole went directly into the bucket, and what rai 
over the edge of the table was caught by the pan. k 
into the pocket on the bottom and conducted by the pip» 
into the bucket. 

We were also troubled in the same way by an old 
fashioned milling machine and adopted a similar schen 

Portland, Ore EP. Arwesrro 
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Neat Recessing Tool for 
Percussion Caps 


A recessing tool that Is simple in construction and 


hat can be easily kept in good working condition is 


in the illustration. It was designed for forming 


lor the Cap ¢ hamber in the Russian per USSION 


hown 
The recess 
cap. 

For such a recess of a width of about 0.040 in, a left- 
a lead of approximately 3 in, on a 
This spiral is cut for 


hand spiral with 
/s-inN. diameter should be elven, 


only half a revolution, which revolves the cutter holder 
A the full throw of the eccentric. 

Owing to the fact that the cutter is revolved through 
its end, no clearance should be given at this 


ess at the 


pressure On 


point. This feature enables the tool to cut a re 





CAPS 


PERCUSSION 


RECESSING TOOL FOR 
extreme bottom of the hole without any stop being used, 
and also to burnish the bottom of the 
to press out any teat left by the previous tool, 

The tool is equally adaptable for use in a lathe, hand- 
When used in a drill press 


hole as well as 


screw machine or drill press. 
through a jig, it be actuated through 
the bushing instead of on the cutter itself. 


Mount Vernon, N. Y. R. EF. 


ws 
~ 


can pressing on 


NOWALK,. 


Simple Boring-Tool Holder 


a boring-tool holder which is 
The holder body, which has 


The illustration shows 
both simple and efficient. 
a taper shank to fit the milling-machine sockets, is 14, 
Into 
in diameter 


n. in diameter, 34 1m. long and has a hole 4% in, 
this hole is fitted with a good fit a plug fi in. 


| 


| 

















A SIMPLE BORING-TOOL HOLDER 


and 1144 in. long, which may be locked by the headless 


screw shown. 

The outside of the plug is then trued up, and a 4% in. 
hole is bored and reamed through the plug and about 
‘1; in. into the body, so that when a ;);-in. boring tool 
is inserted to the full depth of the hole it will automatic- 
The protruding 


ally bring everything perfectly true, 
eccentric part of the plug is turned down to Y% in, in 
diameter and flush with the end of the body. 


The plug 





Vol. 


MACHINIST lt, No. 5 
is graduated halfway around and two zero marks placed 
A No, 10-52 serew in the turned-down part 
of the plug is sufficient to hold the boring tool used. 
Brooklyn, N.Y. Oscar HALVORSEN. 


on the body. 


Unloading Car Axles with an 
Engine Lathe 
[ had a carload of car axles to unload, and as the space 


was limited they had to be unloaded endwise. So I 
rigged up a 20-in, lathe in the manner shown herewith. 


Qos 


/,,/) Sy 


oD 


iii 
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UNLOADING CAR ANLES WITH AN ENGINE LATHE 


I chucked a capstan head in the lathe and ran the 
A and RB. Ina short time 
Perhaps some others 


rope over two small sheaves 
[ had the car axles piled all around. 
able to use this method to advantage. 

FY. A. LINcoLn. 


may be 
Beaumont, ‘Tex. 


">. 
~ 
Rar) 


Unusual Autogenovs Welding 
Tool Job 


During one of the milling operations in very hard 
metal two side mills used for straddle-milling broke in 
halves. ‘lhe four halves were sent to a local autogenous 
welding shop and welded together. The superfluous metal 
was then removed on the grinder and the cutter reground 
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AUTOGENOUS WELDING 





UNUSUAL JOB 
The size of the holes was not materially changed by thi 
welding, One of 
the illustration. 
These mills have been in continua: use for nearly a year, 


the cutters after welding is shown in 


and so far they show no signs of weakening, although used 


lor st raddle-milling tough forgings. As these eutters were 


if high-speed stee! six inches in diameter, the saving was 
No heat-treatment was required, 
Joun R. Marre. 


« considerable item. 


Wore ester, Mass. 
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Discussion of Previous 


ull 


Question 
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Lubricating Lathe Centers 


I have been much interested in the 
taining to successful lubrication of lathe centers. My 
experience coincides very closely with that of Charles C, 
Steward, as expressed on page 1131, Vol. 45—that is, 
first, large centers in the work, then the oil grooves, 
We use three instead of four, having found that this 
They are with a 


discussion per- 


number gives better results. made 
punch in the same way as described by Mr. Steward. 

For straight work we use the finishing punch described 
by Mr. Steward, but for work that is turned taper by 
setting over the tailstock we use a finishing punch that 
at its point, increasing to a 
diameter. ‘This makes a 
seems to fit the lathe 
Then to avoid 


has an angle of 58 deg. 
(62-deg. angle at its largest 
center in the work that 
somewhat better, but is far from perfect. 
the uneven wear that inevitably takes place in the work 
centers, we loosen the driving dog at regular intervals, 
rotate the dog about one-eighth of a turn and clamp 
By carefully following this plan, we get very 


center 


again. 
satisfactory results. 
We have not found anything else equal to the mixture 
of white lead, graphite and oil for a lubricant. 
Watervliet, N. Y. Martin H. Batt, 
Cutting-Off Swage That Did 
Not Work Well 
The article on swages, 856, Vol. 43, leads me 


to comment on the subject of cutting off pinions or round 
I ran up against this 


on page 


pieces under the steam hammer. 
proposition years ago and have not seen or heard of any 
tool that would cut a hot billet or shaft in two without 
leaving one end full in the center. 

Under the steam hammer the billet must be cut 
a cutter, as shown at A in the illustration. The taper 
of the cutter causes the meal to crowd out on both sides 
or on one side, depending on how the hammersmith holds 
his cutter. Holding it upright makes both sides full in 
the center; holding it slightly on an angle brings the 
fullness on one side only. The cutter is slightly rounded 
on the back, so that it can be held upright or at an angle 
either way. 

It is also unnecessary to have such a tool as Mr. Hunter 


with 


describes, with a plain bottom swage, loose fitting on the 
bottom die, as at B. Keep the blank round, hold the 
cutter right, and have the helper turn the stock at every 
blow. It will be soon eut off, but only one end will be 
square. 

As to the weight of the blanks, Mr. Hunter must not 
expect to get them accurate. I think the hammersmith is 
doing reasonably well in getting the stock to correct size. 
By watching his lengths and cutter, the smith can perhaps 
come within one or two pounds of the estimated weight. 
tut where the measurements are not too close he will 
forge three pieces to one with close limits. Consequently 


the cost of a pound or two of steel does not matter much. 


DPT hai) UU eo A 


The full end on the blank is really of no importance. 
as the smith can overcome it with a few 
Stand the blank on the die square end down, and with 


a piece of half-oval steel, as at (’, spread the full end with 


hammer blows 


a few light blows. turn it down, round it and it is don 


+',} 


4 


PyuinaiilPowann Se 





BLANK 


FLATTENING FULL END OF HOT 
The reason for using the half-oval steel oval side down 
is to cause the forging to spread at the extreme end, so 
that the body of the forging is not changed. The blank 
should be turned round at blow, and the blows 
should be light 


Decatur, Tl. 


every 
(;FOoRGE COLES 


Electric Arc Welding as a 
Practical Shop Method 


The letter by Mr. Miller on p. 694, Vol. 
than passing interest, because it shows very clearly the 


13, is of more 


importance of judgment when applving modern welding 
that I per 
regarding the emphasis given to 


processes, It was therefore with interest 


used it, particularly 
the words “when rightly applied,” which undoubtedly 
apply equally to all methods of welding. It is well 
known that modern methods of obtaining high tempera 
tures for welding by means of gases and electricity have 
vreatly extended the scope of welding. However, it must 
he borne in mind that each system has its own particular 


t should be confined, 


spheres of applicability to which 
if maximum technical efficiency and commercial economy 
are to be secured. Therefore they should be rightly ay) 
plied, as no system of welding is universally applicable, 
limitations, or both, being mn 


technical or commercial 


evitably encountered sooner or later. 

In the hands of a skilled welder, and apart from ques 
tions of cost, the distinction between oxyacetylene and 
of heat. For in 
to its lower tem 


are welding lies in volume and degree 
stance, the oxvacetvlene flame, owing 
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perature, is regarded as better for thin work than the 
electric are, because the risk of burning the metal is 
not so great. In other cases the electric heat is perhaps 
more effective, because it is produced within the work 
itself, whereas the heat of the oxyacetylene flame is ap- 
plied entirely from the outside. Where work is suitable 
for the electric arc, welds can be made far more quickly 
than by the oxyacetylene flame. 

The special case quoted I) the author of the letter 
referred to, regarding the welding of high physical qual- 
ity alloy steels, Is a concrete example of the absolute 
necessity for the welding operator to have the needed 
knowledge of the changes that take place in the struc- 
flame. As 

scientific 


ture of the metals under the action of the 
these high-quality steels are constitutionally 
alloys, they demand scientific treatment. In this respect 
it is customary to find the average welder lacking the 
required knowledge. It may be of interest to mention 
that recent investigations have shown that only a few 
variation in make considerable 
difference in the hardness, elastic limit, reduction of area 
and longevity of these steels, as shown by fatigue tests. 


For instance, steel heated 50 deg. F. above the trans- 


degrees of temperature 


formation or critical point shows a loss of something 
like 15 per cent. in these physical properties. Greater 
variations show correspondingly greater losses, hence the 
necessity for care when effecting welds on these metals. 
In minor cases, such as welding tool stub ends to softer 
bodies, this may be advantageously carried out. Gen- 
erally speaking, however, it is advisable to abstain from 
applying welding processes to high-quality steels except 
where the strength of the welds is not important. 

Again, I have 
these welding processes have been incorres tly applied Ow 
ing to lack of knowledge in the work to be 
welded. It should be thoroughly understood that to 
weld properly and to make the weld sound throughout, a 


known innumerable instances where 


designing 


certain amount of skill and experience is required to- 
vether with knowledge of how and where to apply the 
system, as well as how to design and prepare the work 
being welded, no matter whether electric are or flame 
welding be used. 

The employment of unskilled labor in operating mod- 
ern methods of welding is another source of unsatisfac- 
tory welds. This is due to a great extent to statements 
made by salesmen anxious to sell their firms’ apparatus, 
whose remarks are generally to the effect that it is not 
necessary to employ a skilled man to operate their equip- 
ment and that good welds can be obtained with simply a 
few hours’ practice. As a case in point: Some time 
ago I contemplated the welding of aluminum sheets for 
arch roofs of cars. Several welding-equipment manufac- 
turers were consulted as to the most suitable equipment, 
method of effecting the welding of the joints, costs, ete. 
Sheet aluminum, 0.080 in, thick, was the material used. 
The roofs were approximately 60 ft. in length and 9 ft. 
in width. The dimensions of the sheets were 12 ft. in 
length and 5 ft. The sheets were first formed 
to the desired curvature, butted together lengthwise, 
then riveted to steel sections, the pitch of the rivets 
being about 10 in. The sheets were riveted both to se- 


in width. 


cure them to the steel structure and to keep them in 
position during the welding operation. 

Experienced welders will without doubt readily ob- 
serve that the welding operation was of a somewhat diffi- 
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cult nature, mainly because the sheets were simply butted 
together on the cold-steel structure and became restrained 
members of the structure. Thus internal stresses were 
rapidly set up in the metal. Nevertheless, the following 
is a statement which we received from one of the weld- 
ing firms regarding the operator to work its equipment: 
“It would be best if you would choose a man who has 
had no experience in welding, as it is much easier to 
teach such a man the right way of doing the job than 
another who has perhaps some idea of welding and 
thinks himself an experienced welder, but only practices 
wrong methods.” 

This suggestion was not entertained and an experi- 
enced welder was employed, who welded all the joints, 
approximately 200 ft. of welding. This was done at the 
rate of about 12 ft. per hr. Although the work was exe- 
cuted fairly satisfactorily, for various reasons, the design 
was unsuitable to secure perfect results. The internal 
strains set up were not only sufficient to crack the metal 
but distortion of the sheets was 
was not uniform, 
under side of 


in the line of welding, 
very Penetration at 
and traces of the welding 
the weld could not be removed and caused subsequent rap- 


the weld 
fiux on the 


great. 


id corrosion of the metal. 

Many analogous cases may easily be described where 
unsatisfactory welding has taken place due solely to lack 
of knowledge in designing the work prior to welding. 
Therefore the necessity for judgment to apply modern 
welding processes only where proper results can be se- 
cured. A. EYLEs. 

Manchester, England. 

& 


Useful Relation Between the 
Squares of Numbers 


Mr. Olds’ article, Vol. 43, page 1126, on “Useful Re- 
lation calls to my 
mind a trick which I] have long used for squaring a 
number which is adjacent, or at least near, to a number 
It is simply that the difference 
in the squares of any two numbers is equal to the product 
of their difference and sum, which is expressed by the 
formula, a—b) 


xetween the Squares of Numbers” 


whose square is known. 


well-known algebraic a®— }*? = 
(a+b). 

Thus it is easy to obtain the square of 28 mentally, as 
follows: 307 — 28° = 2 XK 58 = 116. As the square of 
30 is 900, the square of 28 is at once seen to be 900 — 116 

784 

The rule is very simple for adjacent numbers. Thus 
39° is less than 40° by 39 + 40, or 79. As 40? is 1,600, 
1,521. WILLIAM 0. MILTON. 


Franklin, Penn. 


39* 1s 


eo. 
3 
ate 


Miller Designer and Shop 
Superintendents 


On page 10, Vol. 44, E. P. Armstrong has an article 
that calls out a piece of history; and as it gives me a 
chance to my own horn—a chance I am looking 
for—I will proceed. If the editor does not throw this 
in the waste-basket, he becomes jointly responsible. 

Mr. Armstrong calls attention to the common practice 
of making short the guide in which the table of a miller 
A maker of millers can say—and if questioned 


blow 


travels. 
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“IT have always made them that way; 


sell all | 


about it will say 
everybody makes them that way. I 
make, and why change ?” 


can can 


In Engineering some time in 1872, or 


1873, there was 
published a cut from a photograph showing a miller with 
While it could not 


would 


the slide and guide of equal length. 
be set at as great an angle as the short guide, it 
swing to the angle necessary to flute twist drills made 
on it. I believe at least a million twist drills were fluted, 
and yet the slide never wore enough so that the slack 
was ever taken up. I can prove it, as the machine was 
built in 1863 and for the first 
making twist drills and regular shop work—and [ still 


25 years it was used for 
have the machine. 

This history goes far to confirm the statement that the 
thing that does not wear out of true does not wear much. 
No one, so far as I know, has copied this idea, but now 
after 50 years, Mr. Briggs, the mechanical engineer for 
the Smith-Premier Typewriter Co., tells me he is design- 
ing a machine and is using such a slide, 

Mr. Armstrong mentions the lack of superintendents, 
or of men suitably trained for superintendents. Start by 
instilling into the minds of bright young men the prin- 
ciple that the men who work with their heads get better 
pay than the men who use only their hands. 


Syracuse, N. Y. JOHN E. SWEET. 


Machining Spherical Bearings 


The shop foreman who is keen must ever be on the 
lookout for methods of tac kling prosper tive jobs. \V] e 
not he 


spherical bearings may part of his work today, 


they are suificiently common in present-day design to 


interest every shopman in methods and tools for their 


production. For this reason | 
article by J. A. Moffatt, page 


read with 


Vol. 


interest the 


R16. 15, on mac 


ing spheri al bearings. 


but would be 


costly to make and has several weak points. Having had 


The boring bar described is ingenious 
several disappointing experiences with bars that use a 
rack for actuating a tool, I decided not to 
again i it were possible to design any other method T 


use the r 


M 


maa 


RO ge 
€ eS \ » 





BAR FOR BORING SPHERICAL BEARINGS 


trouble with the rack is that, however well it may be made, 


between the teeth will sooner or later ( 


ba klash 
trouble. 
In the bar shown by 


ause 


Mr. Moffatt, the 


wheels that actuate the 


method of earry- 
ing the star wheel and the gear 
rack seems cumbersome ; and as the bar turned they would 
he apt to catch the operator's clothes. Apart from this, 
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the star feed is not to be recommended on spherical work, 


as it leaves a small ridge 


where the fees jumps on. 


A simple way of actuating the swinging arm of a bar 


is shown in the illustration, 
Mr. Mof- 
s the main boring bar and B 
too Bar B is 
and the tool slot. beir 


thout backlash. As both pieces 


for boring spherical bearings 


which shows an existing tool modified to suit 


Her | 


moves the 


fatt’s type of bar. 
the sliding bar that 
slotted at D, 


rounded to work freely w 


holder fits this 


mav be hardened, this design is durable and gives a better 


action than a rack 


The end of bar A turned down to take gear wheels 
FE and F, which differ in diameter. The wheel F' has a 
square thread cut on its inner diameter which engages 
with a corresponding thread cut on bat 


B. Wheel F is 
slotted to allow bar B to work through it and is keved to 
| lhe feed 
ans of two gear wheels G and //, shown 
small bracket J. Wheels G and // are 
fastened together but 

In action the ket J is 


boring machine in su 


thus secur wheel F place, 


boring bar A, 
is obtained by me 
mounted on a 
are free to revolve on the pin. 
Ny ren fastened to the saddle of the 
and F 


Consequently wher the bor- 
rate 


1 a position that wheels /£ 


gear with pinions G and //. 


ing bar revolves, wheel F will revolve at a different 


from wheel £, with the result that the square thread 
inside wheel F will move bar B and with it the tool. The 
feed may be changed for different diameters of work by 


changing the ratio of the ears 
When a cut has been taken, bracket J is drawt ack 
to disengage the wheels, and whe / turned by 


the 


the numibe rot nec 


to return tool holder to its wint ~ 


s to be done warrant the extra exper e, 


racket J could be designed as a swing quadrant. 

The bar B is held in position in the slot in a small 
bearing, as shown at WV, at the end opposite the gear 
wheels, but could be held equally well by a cover plate. 


Having used this method of feed on several occasions, 
I can 
but because of 

Guildford, 


recommend it not only for its smoothbhess in action, 
its adaptabilit 


England, Wal | (; 


C.hOoocOocCK 


Machinist J: 
Public 


struction im the 
School System 


| agree most heart! ! (ieorge Heald regard i thr 
time element, as it enters into} e-shop i tion mn 

lic or vocational s ools, hen, on page 122 « Saves! 
‘Personally L believe 1 t qualitv should be the foremost 
consideration, but the time element should alwa pres 
ent. The more a boy does ra ite instructic dure 
ing the course the more efficient vill be when li du- 
Te 

me is money, and if left to themselves, almost 

s are millionaires and would soon bankrupt an m 

their spendthrift habits t then be es the dut 
of the trade school to teach thi lue « s thorough! 
and impressively as it can. Speed, however, is vt th 
first essential. There are many other things to learn 
irst, and on the correctness of the first instruction in 


manipulation often depends the future rate of the boy 
is a workman, A correct method, used repeatedly, de- 
velops speed of its own accord. 


As we get accu 


siomed to doing certain things, they 


’ } ’ 


become and more automat wit < une we i 


more 
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them unconsciously and, if the oecasion requires, with in- 
credible speed. It follows then that speed is obtained 
through repeated drill in similar operations, not neces- 
sarily performed at a high rate of speed. Accuracy is 
generally conceded the first place of importance in the 
beginning of instruction and is usually associated in one’s 
mind with slow, painstaking work. And so it is at the 
start, but here again familiarity, obtained by more repe- 
tition, gradually increases the speed. 

In our shop, where the boys put in 7 hr. a day, we ex- 
pect them to keep busy and stay at their machines just as 
in a commercial shop, and they do that just so far as we 
can make them see the necessity for so doing. 

Very few people work for any other reason than because 
they have to, in spite of all the contrary mottoes that they 
stick up. It is necessity that drives most of us, and we 
respond according to our various ambitions. 

Now, boys are not much different, and they respond to 
just the same forces. They are concrete-minded creatures, 
and abstract problems do not appeal very strongly. ‘To 
tell a boy that he must work faster, because if he was work- 
ing in a shop and didn’t, he would get fired, is not a par- 
strong argument. He will listen and agree with 
as long as he isn’t going to get fired right off, 
ii speeds up only a little. 

You may trv the other tack with him and attempt to 
demonstrate that his trade is bank account and, 
figuring back from his future salary, show him how much 
each hour in the shop is worth to him, but remember 


that vou are dealing with a millionaire, and do not be dis- 


ticularly 


vou, but 


like a 


ippointed if he scorns such paltry amounts. 

Pride, rivalry and competition will do much to develop 
rapid workmen out of bovs. A desire to beat someone 
clse’s record will do more than repeated scoldings and is 
2 bigger appeal to boy nature than the idea of future 
requirements ever will be. 

\ny manufacturer who visits vour school will invariably 
tell vou that, above all, vou must teach vour boys to be 
rapid; that today, owing to the war, high cost of living, 
heavy taxes, and high cost of labor, emplovers must get a 
lot out of a man, if he is to be worth anything to them. 
True, but he also expects a lot of other things that he 
doesn’t mention, and he gets them as a matter of course. 
If you bring a certain tvpe of man into a school of this 
sort and show him your cquipment, he will immediately 
begin to figure how much work you can turn out with it, 
forgetting that the finished product of this particular 
shop is not machinery, but machinists. It must not be for 
votten either that this training is a natural process and 
that the speed part comes near the end. 

Plant a bulb in a pot and put it in the dark. At the 
end of six weeks there has apparently no growth taken 
place; yet if vou invert the pot and allow the con- 
tents to drop into your hand, you will find that the root 
growth is remarkable, though where the ordinary observer 
for results, there are none. The same thing 
While on the surface he is apparently 
and instruction, if you 


would look 
applies to the boy. 
dormant, in spite of attention 
have the faith of vour observation and experience vou 
will know that this is not so. The rapidity of his devel- 
ypment at a later period will astonish vou. 

Therefore, knowing this and believing in it, I can say 
that we do not worry a whole lot about the actual speed 
as long as the boy keeps busv and does not waste his time 


his machine to stand idle. T have the utmost 


or allow 
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faith in the boy and believe that when he goes to work 
he will respond to the call of necessity with the same 
alacrity shown by the rest of us, and with the same de- 
gree of cheerfulness and success. And this faith is based 
on the fact that | have seen boy after boy go out and make 
cvood. BurtTON A. PRINCE. 


Westtield, Mass. 


A Sharp Deal and What It Cost 


On page 1106, Vol. 43, Mr. Godfrey, in his usual 
interesting manner, sets forth the details of a sharp 
deal and reminds us that revenge is not always sweet. 
Sometimes there is a better way of beating a man at his 
own game than telling him to go te ——. 

I am reminded of a case where Mr. Manufacturer sold 
Mr. Customer a couple hundred of a certain fixture with 
patented features. This was specified by the engineer in 
charge as being the best for the purpose. The customer 
was sore from the start, for he did not like being restricted 
in his buying. So he tried to get even. The whole 
transaction amounted to about $500. When the check 
was received, there accompanied it a letter stating that 
the articles had been made wrong and a deduction cover- 
ing labor expended had therefore been made from the 
invoice. 

Inasmuch as the articles were used in the same city 
in which they were made, Mr. Manufacturer felt aggrieved 
that he had not been notified and either permitted to 


make good or prove there was no mistake. Like Mr. 
Builder, however, he swallowed hard, sat back and 


awaited his inning. 

It came. Mr. Customer had to apply for another lot. 
He was politely but firmly told that before a single wheel 
would turn on his order he must come across not only 
with the balance withheld on the previous sale, but also 
a check covering the new order. In this case nobody 
lost. Mr. Customer was not deprived of his needs, and 
Mr. Manufacturer maintained the respect that one man 
always gives another for ability to protect his own 
interests. H. D. Murpny. 
Jersey City, N. J. 


Suggestions from Employees 


Regarding the unfair manner in which suggestions from 
employees are treated, [ have learned from observation and 
my own experience that it is not safe to make suggestions 
unless vou are prepared to move or unless vou give them 
to someone to use as his own ideas. Petty officials seem 
to think that the firm should not be allowed to profit by 
anything which does not reflect credit in their direction. 

Some time ago | was working in a factory which was 
way out of date. Secing many chances for improvements, 
| mentioned them to the assistant foreman, who was also 
the draftsman. As usual the ridiculed and 
apparently killed. Later [ learned that they had all been 
worked out and found O.K., the credit going to the drafts- 


ideas were 


man. 

[ have just read Charles Gutman’s article on page 78 
and quite agree with him that the suggester’s name should 
be kept secret from the general foreman and others. | 
believe that the suggestions should go direct to the office 
of the manager or president. W. J. WetLLs. 


Brooklyn, N. Y. 
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A Beneficial Effect of High- 
Speed Steel Scarcity 


High-speed The 


caused by its enormous demand, limited supply and high 


steel is scarce. general situation 
price can only be viewed as a hardship to the machine 
shop. For there never before has been a time when pro 
duction was so vital to the American metal-working in 
dustries as it is today. 
and come from various sources. On 
of molybdenum in place of tungsten as an alloving agent 


123 of last week’s issue and in 


Suggestions for relief are many 
page 110 the use 


was advocated. 
a following discussion on page 165 of this issue are shown 


On page 


several methods for attaching high-speed steel bits to 
carbon-steel shanks for the purpose of making the high 
speed supply go farther. 

Other expedients have been resorted to and changes in 
practice made in a spirit of what might be termed “sour 
As a result some shops are learning a lesson 
This lesson is that the 


grapes.” 
that has been too long overlooked. 
speed of many cutting operations can be greatly increased 
over the ordinary when using regular carbon-steel tools. 
All that is needed is a little study of the conditions. 

This possibility is particularly true of multi-toothed 
cutters, as mills, counterbores and the like. It does not 
apply with equal force to drills or single-pointed cutting 
tools for the lathe, planer and shaper. 

Factors that should be studied in order to bring about 
improvements in output with carbon-steel tools are the 
type of tool used, its general design, the cutting angles, 
method of support in the machine, and provision for sup- 
plying a generous amount of coolant not only to reduce 
the temperature of the cutting edges, but to remove chips 
and thus avoid abrasion with heating 
effect. 

It is undoubtedly true that one influence of the intro 


Its ace OMpanyving 


duction of high-speed steel was to check the development 
of carbon-steel tools. We may reasonably assume that thy 
application of the latter is pretty much where it was some 
ten years ago, or at the time when high-speed steel 
A long road of experiment an 


steels ther 


bewar 
to be generally adopted. 
improvement has been traveled in the newe1 
selves, in both composition, production and application 
If the same intense study and effort had been spent o 
carbon steels for tools and in the design and applicati mn 
of the latter, it is fair to assume that the present-day d 

ference in production between the two kinds would be 
less than it now is. So under the stress of necessity we 
may turn once more to our old friends—the carbon-steel 


ne 


tools—and see if their productive capacity cannot 
creased. 

The possibilities of success seem greater when we con- 
sider that the special qualities of high-speed steel are not 
necessary on some kinds of jobs. For many light cuts, 
where the amount of metal removed and the heating effect 
are small, carbon steel is probably just as good as its great 


competitor. It is well not to forget that for a number of 


vears after the introduction of high-speed steel its place 


ENNOPEENENENeNeanaeeenentanyy qe 1 


considered to be on heavy roughing cuts on lathe and 


drills. 


These comments do not in any 


Was 
planer, and for 


way disparage the r 


markable achievements that have come from the develop 


o}) si ed steels. 


They have 
that 


ment and introduction of h 


in machine-shop practice a revolution 


But these alloved steels 


brought about 
n themselves are 
Othe 


is now history 


not a solution of any problem of cutting metal. 


conditions must he studied aus wi ll, ana many times when 


this is done in the hope of the possible ise of carbon steel 


the final results are happy, it not equal n degree to those 


¢ from the use of the other 


followit 


If you cannot get as much high-speed steel as vou need, 


why not find out for vourself the production capacity ot 


vour old friend, carbon steel ? 


*3° 


Industrial Preparedness 


The first definite plan for the industrial preparedness 
of the United States for war has just been advanced by 
Secretary Daniels, following the announcement that Pres 
ident Wilson had taken steps to increase the number 
of civilian engineers actively engaged in studving this 


identical 
that previously 
nominated Naval Advisory 
Board. His request was for the selection of one member 
from each society for each state of the The five 
committee 


President addressed an 


The 


envineerlhYg 


national problem. 
letter to the 
members to 


five si ieties 


make up the 


Union. 
men from. each local 
charged, under Secretary Daniels’ plan, with the work of 
mobilizing the industries of their state. President Wil 
American Society of Mechanical Ene 


state are to torm a 


son’s letter to the 
heers reads: 


Ameri Society of Mechanical En 
val Consult 


The work which the 
neers has done through its members on the Na 
appreciated t 
that you will 


usefulne : to the Govern 


service which is deepl 


tempted to ask 


ng Board, is a public 
has been so valuable that I an 
enlarge its 
nominating for the 


request the society to 

ent still further by 
Secretary ot the Navy, a re 
for each state in the Union, to act in conjunction with repre 


approval of the 


presentative from its membership 


tatives from the American Institute of Mining Engineers, 
American Society of Civil Engineers, the American Insti- 

of Electrical Engineers and _ the American Chemical 
Society, for the purpose of assisting the Naval Consulting 


Board in the work of collecting data for use in organizing 


manufacturing resources of the country for the public 
service in case of emergency 
I am sure that I may count upon our cordial cooperation 


that brought about 
Advisory 
value of 


rormer one 
Naval 


recognitions of the 


This invitation and the 


the creation of the present Board are 


two of the greatest eng! 
neering in public life that have ever come to the Amer 
lean engineering fraternity. 

Secretary Daniels’ plan, in to collect 
mation with regard to the industrial plants of every state, 


brief, is infor 
showing just what each one could do to produce food, 
clothing, ordnance, munitions or other army supplies 
The work of gathering this information and tabulating 
will be in the hands of the 


it for reference and se 


state committees. 
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It is expected that the Government appropriations for 


military supplies will be spent through a large number 
of small contracts placed with manufacturing firms. It 
is thought that many machine shops will be willing to 
undertake this work as a semi-patriotic duty, although it 
expected that any shop will lose money in carrying 
out its contracts. The main thought is to develop a large 
number of centers, or nuclei, of experience and skill in the 


Is not 


manufacture of war material. 

For instance, a shop may be given an order for one 
thousand 3-in. shells with the expectation of repeating 
this order each year as long as the present policy remains 


in force. This practice would permit the shop to pro- 


cure gages, special tools, and stock, and actually to manu- 
facture these shells to meet the Government inspectors’ 
requirements. From the accumulated experience and 


skill it would be easy to branch out through the shop 
organization until the entire plant was engaged on muni- 
national 


tion manufacture in case of a emergency. 
The scheme seems feasible, and if the details are care 

fully worked out and put into operation with good 

judgment there seems to be no reason why it should be 


However, different industries will have to 
« handled in various ways. It may be that four classi- 
The first would include those where 


imsuecessful. 


fications will serve: 
the supplies manufactured for army purposes are identical 
with whatever is made for general consumption in time 
of peace. The the 
changes from regular product to army product would be 
brought about by 


second might include those where 
no more than the changes regularly 
seasonal demands. ‘The third might include those where 
the manufacture of war material presents entirely new 
problems and must be attacked in a different manner 
from th The fourth 


and smallest class might include industries whose prod- 


methods used for regular products. 


ucts under no conditions can be manufactured success- 
fully in small quantities, but require a highly specialized 
equipment and large orders to produce at all. 

Without attempting to list the various industries which 
fall under each class, a few examples in each case will 
clarify our thinking. 

The first class would naturally 
tion and manufacture of all kinds of food, hospital sup- 


A soldier can enjoy the same 


include the produe- 


plies, and transportation, 
canned corned beef in the trenches that his wife 
He can be transported in the 


kind of 
serves on the home table. 
same make of automobile that he used in his native town, 


or on the same kind of motor truck that was owned by 


his home shop; and the medical supplies that contrib- 
uted to his welfare in time of peace can aid him equally 
well in war. 

A good example of product in the second class is shoes. 
It is evident that it would be no more difficult to change 
over a shop manufacturing a rezular line of men’s shoes 
to make army shoes than to change from summer to win- 
In like manner, looms used for weaving duck 
and hosiery 


ter styles, 
could be changed over for tent cloth or khaki: 


and underwear mills, with slight modifications in ma- 
terial and designs, could go onto army work. In this 
class would also be all the machine-tool and small-tool 


industries, 
The third class represents a different problem and in- 
ammunition and 


A shop 


cludes the manufacture of ordnance, 


practically all army supplies made of metals. 


producing sewing machines can be changed over to make 
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fuses, but the experience of the last eighteen months 
shows how long a time it takes to do it and make it a 
In a similar way a plant making electrical ma- 
chinery or steam turbines can turn to shells, and a shop 


success, 


or plant ordinarily engaged on general machine work 
can make field guns; but these changes take time. They 
mean the development of a completely new set of meth- 
ods, small tools, gages, fixtures, cutting tools, ete. 

The number of items which enter into the fourth class 
is much smaller than in any of the others. The most 
important is the industry of manufacturing rifles and 
machine guns and their ammunition. Developing a shop 
organization, collecting the machines and producing the 
special tools for making a rifle constitute a stupendous 
It has been said that it takes three years to develop 
a good rifle-barrel driller. It is feasible to imagine 
that we can farm out a thousand rifles and 
other thousand there and have them produced on the 
same basis that will prove successful for a thousand shells. 


task. 
not 


here an- 


Unquestionably the manufacture of rifles, machine guns 
and a few similar highly organized machine-shop prod- 
ucts must be done in large, concentrated plants, especi- 
ally equipped to do the work and having a sufficient 
volume of consecutive orders so that they can be oper 
ated at practically full capacity year in and year out. 

[t is evident that the manufacturing methods for classes 
1, 2 and 4 can be the ver\ hest that we know. In regard 
to class 3, it is not so possible. If a shop receives a 
comparatively small order each year, it cannot afford to 
develop the methods to such a high pitch as if an enor- 
From one viewpoint this is 
national 


mous volume is required. 
ho serious objection, however, for in Case of 
emergency the general machine-shop equipment of this 
country would have to produce the greater part of the 
shells and ordnance that required. Thus if 
the average shop uses its regular equipment and develops 


would be 


methods in keeping with eood ceneral machine-shop prac- 
tice, it Is possible that all that can be reasonably expected 
would be done. At the same time the tools and 
should be planned as closely as possible in keeping with 


rages 


the most highly developed methods and processes used 
anywhere. For this reason, somewhere in the great Mid- 
dle West, possibly in southern Illinois, there should be 


established a huge American arsenal to become the center, 
the very heart, of the manufacture of munitions in the 
United States. Here constant experiment and_ study 
should be made, both to standardize and develop the 
types of munitions and to improve the manufacturing 
processes. This plant should be the example, the great 
school, the training place for all the other shops of the 
country. From radiate the lines of 
influence which would tend to introduce the best pos- 
sible methods into every one of the nucleus shops. 

In spite of the apparent difficulties, the proposed plan 
possesses many points of practicability, and the Amer- 
ican Machinist is glad to indorse it heartily in principle. 
It differs from many of the that have been 
branded with the word “adequate” in that no large sums 
of government money are asked for or necessary to put 
it into effect. This is very much in its favor. A par- 
allel has been drawn between the present and the period 
just before the Revolutionary War. The pre- 
pared for a possible emergency. The “Minute Man” cam« 
into being. We are now asked to prepare against possi- 
ble emergency. The plan is now to train “Minute” shops. 


this center should 


schemes 


colonies 





February 3, 1916 AMERICAN 


wi HUTT 


HU 





MACHINIST 215 


TEL MM 








TTT 


: 
Shop Equipment News : 





TUNEL 











POOQUNUIELONOAYELOAANOAEEOU AAA AAL EUAN AALEEN EEN TANGA TN EA AA 


POON EAU LAUUONRANEONGTLL TENA OU ERAL NANOnAA AT onaca nea AaN 


Plaim Bench Miller 


In the illustrated description of the plain bench miller 
appearing on page 169, the name of the manufacturer— 
Miller & Crowningshield, Greenfield, Mass.—was inad- 
vertently omitted. 


Heavy-Duty Boring Lathe 


In the illustration is shown a heavy-duty boring lathe 
recently developed by the Giddings & Lewis Mfg. Co., 
Fond du Lac, Wis. 

The boring bar has a single cutting tool, and the boring 
bar, with its housing, moves across the bed by means of a 
forming attachment at the rear, which causes the bar to 
travel exactly to conform to a 

A lever movement in the clutch attached to a 
traverse screw running down through the bed lengthwise. 


master contour. 


throws 


The traverse screw passes through a nut attached to the 


carriage. The traverse screw starts the carriage to the 
right and when it has arrived at the end of the bed, 
a rod, on which are mounted adjustable nuts, comes in con- 
tact with a lever throwing out the clutch and stopping 
the carriage. In this position th 
moved from the chuck and 
movement to the right then throws in a reverse ¢ 
the traverse screw which brings the carriage to within a 
short distance of the attached to the 


when the adjustable nut on the rod throws the lever to 


forging can be re- 


another inserted. A lever 


lutch on 


stop lathe bed, 


the left, stopping any further movement of the carriage. 
To avoid the stop being thrown out of position, by the 
force of the carriage striking it at the instant the clutch 
is disengaged, nuts are adjusted on the rod so as to 
throw out the clutch before the carriage strikes the stop. 
A crank handle is attached to a shaft that runs throug! 


One miter gear is 


l 
the hed, engaging a pair of miter gears. 


splined to the traverse screw; therefore, by rotating the 
crank it slowly brings the carriage up against the stop, 
in which position the carriage is clamped to the bed by 
tightening up the hold-down nuts. Another lever move- 


ment to the left starts the bar by starting a train of gears 


MUNOUTETEOD ENON TATAL AEN TTAT ALATA PA ALARA WALT LUMAUTUEUCOU TAT OAT EET EU UATE ETNA TATA iI 


toward the boring 
The bar then 

ward and continues in a st! until it 
the point to begin the contour of the forging. 
The shaft just above the 


caging the rack on the boring 


and then pushing another lever ove 


bar, sliding the gear in 


mesh. starts for- 


aight line arrives at 
pilot wheel has a pinion en- 
bar, and also a pinion exact- 
ly the same size engaging the rack for moving the forming 
Kither end of this 
To the 
link with 30-in. centers. 

It will be realized that 


rack, the instant the tool | 
the contour the 


.s : , 
slide. rack is turned down and has 


is attached the radius 


slick 


two adjusting nuts. 


by adjusting the nuts on tli 
as arrived at the point to begin 
end of the slide. 


nuts press against the 


carrving it forward toward the left, drawing the boring 


bar with it to make a radius of exactly 30 in. 
The boring-bar head is gibbed to the forward slide on 
When the 


determined distance, or the end of the cut, an adjusting 


the carriage. boring bar has traversed to a pre- 


] 
| ch move- 


screw presses against a lever on the rocks mit, W 


ment brings another lever over to the right, throwing out 


the jaw clutch on the bevel feed pinion and stopping any 


further movement of the bar. In this position the operator 
can either pull the lever forward, disengaging the feed 


pinion, permitting him to rotate the pilot wheel and 


withdraw the bar. or prete rabl loose] wy Tle hold-down 


nuts on the carriage, throwing a lever forward, traversing 


thr carriage to the rieht. fhis movement ol thy CATT 


to the right will, when the nuts on the sliding rack hit 


the slide, bring the link te exactly ri I angle of the bore 
ing bar. 

The machine shown l o | t without th mer atl 
the back, and making the boring bar fixed. The machine 
may also be obtained with any gear reduction from 74% 
to 1 to 15 to 1 or more. In place of the twoests p cone 
a single pulley for 10- or 12-in. belt can be substituted. 


The machine shown is arranged with double back gear 
and two-step cone receiving pow rirom a bell. ly be ‘| ne 


back-gear ratios are 76 to 1 and 5 to 1. The main driv- 


Other driving 
] 


ing gears are 3-pitch and 3Y%-in. face, 


The cil riage or 


21 e-In, Lace 


rears are 4-piteh and 








HEAVY-DUTY SINGLE-PURPOSE BORING 
Swing over bed, 15 in.; hole through spindle, 1% in.; 
bearing on bed, 46 in.: pulleys on countershaft 


boring bar, 4% in. by 7 ft 





LATHE, 
front bearing, 5 


20x6% in., tight 





AT REAR 
length of carriage 
r.p.™m., Size ol 


WITH FORMING ATTACHMENT 
x10 in.: back bearing, 4%x7 in.; 


and loose speed of countershaft, 130 
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head has a bearing on the bed of 46 in. and has 


The movement of boring bar is by geared 


ing-bal 
quick traverse, 
feeds, and the rate of feed in thousandths of an inch per 


revolution of spindle is: 0.020, 0.027, 0.037, 0.048, 0.068, 


0.093, 0.123 and 0.165, all obtained by quick-change gear 
box. The bar is made from crucible hammered steel 414 
It has quick return and adjustable auto- 


Morse 


in. diameter. 
in both directions, and has No. 7 
16.000 Tb. 


limit stons 
The machine welghs about 


math 
taper hole. 
Self-Centering Shell Chuck 


Pawtucket, R. I. 
chuck for holding 


The Jenckes Knitting Machine Co., 
has recently developed a self-centering 
shells while they are machined. 
chuck is shown in 


A view of the assembled Fig. 1. 


It is made with a machine-steel body and was designed 

















FIG. 1. THE ASSEMBLED CHUCK 
for the S-in. shell. In Fig. 2 are shown details of the 
The tool is made with a flange that is attached 


The driv ing ac- 


chuck 
to the faceplate by four bolts, or screws. 
tion is obtained by three hardened-steel dogs that are kept 

















FIG, 2. DETAILS OF THE CHUCK 


in tension with a spring in the cap, which is held in posi- 
tion with a nut. 

In using the chuck the shell is slid 
ind the tool comes in contact with the shell to machine it. 


The chuck is revolved with the lathe and forces out the 
Their edges come in contact with the in- 


over the shank, 


driving dogs. 


side of the shell and drive it. 
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It will be observed that, as the dogs Operate in unison, 
the chuck is self-centering. Another advantage is that 
the driving eifect of the chuck is increased as added de- 
mand is made on the action of the dogs. 


Master Cronograph 


The instrument shown is designed to be useful in mak- 
ing time and motion studies and in obtaining direct re- 
sults of production per hour or per day, both for mechani- 
cal and manual operations. 

The cronograph contains a 17-jewel timepiece and divie 
sions in seconds and fifths for the time-study feature. ‘The 
figures on the extreme outside of the dial designate opera 
tions per hour for any operation within one minute, and 
the figures on the extreme inside of the dial, such as 51, 
15, 40, ete., denote operations per hour for any operation 
running into the second minute. For instance, if the large 
black hand were stopped on 13 sec., which would denote 
the completion of an operation, the reading directly under 
this hand would show 275, the number of operations which 
could be completed in one hour on a basis of one operation 
taking 13 sec. 

The instrument operates entirely from the crown, be- 


ing the start, stop and fly-back svstem. The timepiece 

















MASTER CRONOGRAPH 


feature is the same as any modern watch. The works are 
impervious to magnetism, to heat and cold, expansion 
and contraction. The case is of gun-metal. The product 
is of Swiss manufacture, and the sales rights are controlled 
by M. J. Silberberg & Associates, Peoples Gas Building, 


Chicago, Hl. 


Self-Adjusting Pipe Wrench 

The automatic pipe wrench shown derives its automatic 
feature from a combination of a rotating disk, constituting 
the under jaw, and a spring hung in the hollow handle. 
This spring constantly keeps the under jaw pushed for- 
ward, thus holding the tool in continuous contact with 
any size of pipe within the capacity of the various sizes 
of the wrench. 

The head, or upper jaw, is a drop forging made from 
high-carbon steel and is V-shaped, thus rendering a two- 
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The handle is made from flat cold-rolled 
The head and 


point contact. 
steel. It is formed, sterciled and milled. 
handle are joined by a brazed joint having a large bear- 
ing. The saddle and saddle cap are blanked from cold- 
rolled steel and formed. 

The disk, or under-jaw, which is really the most vital 


part of the tool, consists of pinions on each side. This 

















SELF-ADJUSTING PIPE WRENCH 


part is made from a special grade of bar steel. The blank 
for it is central-drilled and cut from the bar, then heated 
to a high forging temperature and the pinions formed by a 
special die operation. 

The wrench is a recent product of the Craftsman Tool 
Co., Conneaut, Ohio. 


a 


Shell Coating Machine 


The shell-painting machine shown, designed for outside 
coating, is the latest addition to the line made by the 
Spray Engineering Co., Boston, Mass. 

The machine consists of a table with steel supporting 
frame, the operating mechanism being mounted beneath 
the table top. The usual coating material, such as var 
nish, asphaltum, paint and similar special compounds, is 




















SHELL SPRAYING MACHINE 
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carried in a supported above the 
table. The liquid coating 
hollow reservoir 
device controlling the amount of material sprayed at each 


] 
rit 


reservoir operating 
the 


measuring’ 


down 


materia 
adjustable 


passes 


support to an 


operation. A system of levers controls the motion of t 
device that cuts off the supply the 
admits the measured quantity of material to a channel 
leading to the spray nozzle. The last 
admits a compressed-air supply that drives the coating 
material through the distributes it 


evenly over the surface 


trom rest rvoir and 


part of this motion 
spray nozzle and 
to be coated. 

Drain and priming valves are provided to permit the 
thorough cleaning of the measuring device and all pipes 
and passages without taking the mechanism apart. 

The machine shown is equipped with a motor-driven 
rotating shell table and also with an exhaust fan mounted 
in a sheet-metal hood for protes ting the operator trom th 
paint fumes, 


Electric Shop Trucks 


The storage-battery shop trucks shown represent recent 
additions to the line made by the Buda Co., Chicago, Tl. 
The trucks are worm driven, the transmission mechan- 


ism forming a simple unit, of which all wearing parts 





vir) Wak 
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WAREHOUSE TRUCK 
1.000 Ib 3 


FIG. 1. 
Length, 


STORAGE-BATTERY 
8 ft.; width, 40 in.; 


capacity, speeds 





BUDA 
Tyr 
a 














ELECTRIC TRUCK 
1.000 Ib 


TYPE OF 
$0 in.; 


FIG. 2. HANDY 
Length, 8 ft.; width, 


capacity 3 speeds 


The 


brake and circuit-break« rare operated by a foot pedal, 


continually operate in a bath of lubricating oil. 


consisting of one-half of the operator’s platform, In 
using the trucks the operator needs only to depress the 
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foot pedal, thus completng the circuit and also releasing 
the brake. Should the operator remove his foot from the 
foot pedal, it is instantly returned to its normal position 
hy a spring, thus automatically breaking the circuit and 


also releasing the brake. Likewise the 
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‘The cutoff saddle is constructed to maintain the align- 
ment by providing a narrow guide and taper adjusting 
The cutoff saddle has an increased bearing on the 
The hand longitudinal 


gib. 
bed, with a binder for clamping. 





controller lever, which is equipped with 
i simple set of equalizing springs, is 


automatically returned at once to its 


i 


ed ints 
fee 


neutral position the instant the opera- 
tor’s hand is taken from it. 
The of solid 
mounted on rims. The wheels 
The front 


tires are rubber. 
metal 


have tapered roller bearings. 


The 
frames are made of heavy channel iron. 

The truck Fig. 1 
two-wheel steer and is adapted for car- 


hearings and ball thrust bearings. 


a 


| 
axle is a steel casting, and the rear 5 
axle is of the full floating type. Both 
axles are carried on heavy spiral 
springs within the pedestals ; all re- 
volving members are carried on_ ball ] 
= 


shown in has a 


rving miscellaneous loads upon its own 





batteries. 


<5 oe a PT 
i. , 


oe | 











deck, under which are the 
The truck shown in Fig. 2 has a four- 


wheel steer, with the batteries mounted 


Automatic chuec 


HAND SCREW MACHINE EQUIPPED WITH AUTOMATIC CHUCK 


1s 


k capacity, 1 in.; hole in automatic chuck plunger, in.; 


= » & = , " _— . diameter of turret holes, 1 in.; center of holes to top of slide, 2% in.; diameter 

directly in front of th operator. across flats, 7% in.; swing over bed, 14 in.; swing over cutoff slide, 6 in.; 

The motors used are of the all- length that can be turned, 6 in.; greatest distance, end of collet to turret, 15 in.; 
greatest distance, end of spindle to turret, 16% in.; horsepower required, 1% 


enclosed tvpe. The speeds of the trucks 


are varied by means of a controller lever traveling in a 
vertical plane, the normal position of which lever is 
horizontal. In conjunction with this lever there is a 
simple arrangement for equalizing springs. 


Turret Screw Machine 
The hand screw machine shown is provided with a piain 
head, bar feed and hand longitudinal! 
feed to cutoff. 
The head and bed are cast integral. 
chuck and bar feed are ope ated by a long lever in front 


automatic chuck, 
The automatic 


of the head, giving increased leverage for closing the col- 


let. A stepped thimble automatically adjusts the collet 
for slightly varving diameters. 
The hexagonal turret has six tool holes arranged for 


holding tools with or without shanks. The holes for shank 


tools are fitted with binder bushings. Bolt holes are pro- 
vided for securing tools to the faces, the counterbore be- 
ing made to receive a boss on the back of the tool, which 
accurately locates and keeps the tool in alignment. The 
turret is revolved automatically by the backward move- 
A neutral point is provided so that 
hand. 


ment of the slide. 
the turret can 
The locking bolt is at the front end of the slide, directly 
under the cutting tool, and works into steel taper bushings 
placed in the bottom of the turret at nearly its full 


be revolved in either direction by 


diameter. 

Independent adjustable stops operate automatically for 
They are readily adjustable 
for the length of each cut. The turret saddle has a sup- 
plementary taper base, by means of which the tool holes 


each position of the turret. 


in the turret can be adjusted to the exact height of the 
center of the spindle. Taper gibs, fitted the whole length 


of the saddle on each side, provide means of adjusting 


the slide sidewise. 


feed 
with miter gears and a milled screw 


s operated by means of a handwheel in connection 
fitted with 
indicators 


and is 
a graduated dial reading to 0.001 in. Dial 
are provided to obviate the necessity of making measure- 
ments of the longitudinal cuts. 

The cutoff slide is provided with four T-slots. 
in front run parallel with the cutoff slide, permitting close 
A geared oil pump delivers 
It oper- 


The two 


adjustment of the tool posts. 
lubricant through an adjustable piping system. 
ates automatically. 

The machine is a recent product of the Southworth 
Machine Co., Portland, Me., for whom Manning, Maxwell 
& Moore, New York City, are selling agents. 


NEW PUBLICATIONS 


LABOR—By Robert 
Cloth; 5%4x7% 
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SCIENTIFIC MANAGEMENT AND 
Hoxie. New York: D. Appleton & Co. 
pp. 302. $1.50. 


F 
in.; 


Dexter S. Kimball* 

Professor Hoxie's the first type of which 
no doubt we shall more in the immediate future. Here- 
tofore the greater part of the discussion concerning scientific 
engineers, managers and others 
actively connected An evaluation of scientific 
management by a trained economist who has had a rather 
unusual opportunity to study these new things at close range 


Reviewed by 


book is of a 


see 


from 
industry. 


management has come 


with 


is therefore of great interest. 

The book is based upon an investigation of scientific man- 
agiment in its relation to labor made by Professor Hoxie 
for the United States Commission on Industrial Relations 


and is an attempt to test the claims of the late Frederick W 


Taylor respecting scientific management as it refers to labor 
The book deals therefore with this phase of the problem 
only and is not a treatise on the theory and practice of so- 
called scientific management. 

The subject matter is divided into three sections, «as 
follows: Part 1. Viewpoint and Method. Part 2 Critical 
Examination of Scientific Management in Its Relation t9 


*Professor of machine design and construction, Sibley 


College 
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(1) Conclusions 
Labor Clai 


Taylor (3) 


Labor. 
Resulting 
Scientific 
Labor 
Gantt (4) 


Then came the following appendices: 
the Investigation (2) The 
Management According to Mr 
Claims of Scientific Management 
The Labor of Scientific 
Mr. Emerson. (5) The Trade Union 


from 


According to 
Ac- 
Objections to 


Claims Management 


cording to 


Scientific Management. (6) Vital Points at Issue Between 
Scientific Management and Labor Based Upon the Claims of 
Scientific Management (7) Vital Points at Issue Between 
Scientific Management and Labor Based Upon Trade Union 
Objection to Scientific Management. (5S) Questionnaire Scier 


and Labor 
the 
management as 


literature 


tific Management 
In taking 


study of 


M1 Hoxie 


presented by 


first made Pa 
its leading 


both 


up investigation 


scientific 
All the 


advocates. important bearing on sides 


of the question was examined, and representatives on both 
sides of the controversy were consulted. With these data as 

basis, two preliminary statements, entitled respectively “The 
Labor Claims of Scientific Management” and “Trade Union 
Objections to Scientific Management,” were prepared The 
first of these documents was submitted to prominent scien- 


tific managers for criticism and revision, while the second was 


revised and approved by a committee of the American Feder 
tion of Labor. From these official statements the vital ques- 
tions at issue were determined, and they are set forth it 


appendices 6 and 7. The Questionnaire, appendix 8, was con 


piled from these documents and used as a means of securing 
extended information from both employers and employees 
The investigating committee also visited a large number of 
shops where scientific management has been installed in whole 
or in part and also consulted many individuals concer! the 
problem. It will be seen therefore that the appendices are 
important documents, for aside from any conclusions that 


have been drawn by Mr. Hoxie, appendices 6 and 7 show 
clear and concise form the points at issue, while appendix &, 
which is quite voluminous, gives one an idea of the complex- 


the 


conclusions of Mr 


and extent of 


The 


ity controversy. 


Hoxie and his committee, however, 





are of greater importance It may be well to quote directly 
from the report itself, which states 

Two essential points stand forth The first point is that 
scientific management, at its best and adequately applied, 
exemplifies one of the advanced stages of the industrial revo- 
lution which began with the invention and introduction of ma- 
chinery Because of its youth and the necessary application 
of its principles to a competitive state of industry, it is in 
many respects, crude, many of its devices are contradictory 
of its announced principles, and it is inadequately scientific 
Nevertheless, it is to date the latest word in the sheer me 
chanics of production and inherently in line with the 1 rch 
of events 

The second point is t) t neither organized nor unors nized 
labor finds in scientific management any adequate protection 
to its standards of living, any progressive means for it 
dustrial education, or any opportunity for industrial democracy 
by which labor may create for itself a progressively efficient 
share in efficient management And, therefore, a ul 


for thes: humat 





ized labor is totally unequipped to work 
rights, it becomes doubly the duty of organized labor to work 
unceasingly and unswervinely for them, and, if neces vy, to 
combat an industrial development which not only does not 
contain conditions favorable to their growth, but, in many re- 
spects, is hostile soil 

Mr. Hoxie's findings verify vhat the reviewer has long 
contended’, namely, that scientifi management at very 
best is essentially a means of increasing productive capacity 
and does not carry with it a single regulative principlk 
that automatically tends to protect the individual worker 
igainst certain results that ensue from its introduction ex 
ictly like those that follow the introductior of labo \ 
ing machinery. In common with all methods look to 
results in productive effort these methods make possible bet- 
ter conditions for the race as a whole. But experience with 
labor-savinge machinery has made it clear that the distribu 
tion of the benefits flowing from improved methods « not 
be left to chance, since these methods themselves afford no 


idjustment 


protection to the worker during the period of re 
following the introduction of more economic methods 

The need of takin advantage of every econo c gall is 
undoubted, and the human race in general never discards any 
Ways or means to that end The great problem therefore is 
to develop these methods while at the me time saferu is 
human rights, and the reviewer agrees with Mr. Hi: e that 
this effort cannot be safely left to scientifiC management, 


personal good will to correct abuses that 
of 


questions 


which depends on 
introduction 
the cl 
management that time 


that “far 


may result be. its 
Mr. Hoxie frankly 


of scientific 


ause 


iims made by 


study can be scien 


accurate and states from being the invariable and 


purely objective matter that they are pictured the methods 

and results of time and task study in practice are subject 

to all the possibilities of diversity, inaccuracy and injustice 
See “American Machinist Vol. 35, page 263 
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that arise from human ignorance and prejudice While this 
Statement will be flatly contradicted by some and w be 
considered overstrong at least by many more, there is no doubt 
that there is considerable truth Mr Hoxie’s statement 
Time study is not and cannot be an exact science 

Mr Hoxie makes similar criticis? of the basis of ad 
vanced wage systems G nting tl t it is possible to n sure 
accurately the task worker Ought to perform, the claim 
that these advanced wage syste rew 1 the worker i 
proportion to his effort is, as he points out, begging the qu 
tion so long as these systems ise the rates already determit i 
by competition as a basis for efficiency reward, since thes 
very basic rates are in dispute 

The most interestil ! respects the most in 
portant section of the bool art which discusses scietr 
ific management as the investigat« found it to exist in actual 
practice This discussion, on the whole not over-favorablk 
to scientifiC Management, and one likely to gs in the idea 
that the author is biase« ! » ‘ 

It should be noted, however, that Mr. Hoxie concedes fully 
the economik possibilities of the new methods his criticism 
being directed more £ nst false « ms and the mistakes 


ind possible injustices arising from the use of these methods 
in the hands of ignorant practit ners On the latter he is 
severe, and justly so 

It may be objected and perhap with some justice that 
the report and discussio re I sed por collected opinion 
rather than upon intimate persor know ledge On the other 
hand, it should be remembered that Mr. Hoxie was assisted 


in this investigation by a representative of labor and a rep 


resentative of employing 1 gzgement, both of whom signed 
the report 

Whether one igrees or not wit ll of M Hoxie’s conclu 
sions, all who have examined tl dificult’ proble wit! in 
unbiased mind will certainly er vith 1} that we need 
more thorough tudy ne pu t concel ! the 
true character and met! f ‘ tif ! ement ind 
concerning the re i ct racter inte we et nd spirit of those 


engaged in 


SUANDANENORAEANNL VAAssnsneDOROONS 


PERSONALS 





ecient iii _ 
James C. Kel for yea witl lier! ] joined 
the selling staff of the Moller & Schumann ¢ I wokiyn, N. ¥ 
Frank J. Sh » until recent] New |! lat ‘ entative 
of Be vy Bros is now ‘ be of tl ellir f ce of th 
Moller & Schumann C Brooklyr N } ope t fror 


headquarters in Bost 


les W. Burrage, fo erly of the faculty, 


chusetts Institute of Technology, ne issociat« with th 
Fr W Dodge Co., ha }o ed the organization of W Ite 3 
Snow and staff, Bosto Ma 

Joseph A. Holland, for 1 ny years ecretary of the Rhods 
Island branch of the National Metal 7 \ ition, ha 
resigned to become pe r of « pl ment with the Ger 


eral Ele 


tric Co Ss 


proprietors of 


John Bi | 
Jersey Agricultural Works rrenton N J ind for mat 


vears well knowr n the fa ple ent fiel ied at hi 
home in that cit on Jar l M Lutterworth w bor i 
Pawtucket, R. L., in 1S 

Robert Howard Grant, f conspi is in th 
ball-bearing development in tl int ind widel known 
is a designer of ball iking ! hiner died at hi he 
Ann Arbor, Micl Jat 11 fte i long illne Mr. ¢ " 
was born in Northampton, M i t After ompletin i 
high-school education in Fitchburs Mas he entered the hoy 
of Simonds Rolling Machine Co., « that city Shortly there 
ifter he became issistant iperintendent of the Jones & Lan 
son Machine Co., which he left in 1888S to becomes ocilated 
with the Cleveland Automatic Machine Screw Co., of which 
his father John J. Grant “ then the leading pirit Later 
Robert withdrew from |! father’s concern to start the Grant 
Auto-Friction Ball Co., Cleveland, Ohio From then on, until 
very recent times, Mr. Grant was in turn associated with most 
of the leading ball-producir plants in this country, founding 
the Grant-Hoover Ball Co and the firm of Grant & Wood, 
Chelsea, Mich 4 few vears ago Mr. Grant organized the 
Grant Tool Co., Detroit, Mich which was later merged into 
the Detroit Tool Co He is survived by his wife and two sons 
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Prices--Materials and Supplies 


























FAME nuit Mm MMM 
Pig Iron—Quotations were current as follows at the points Miscellaneous Metals—The present New York quotations 
and dates indicated in cents per pound, with a comparison of practically a month 
Jan. 28, Dec. 30, Jan. 29, and year ago, are as follows: 
oie sas ives Jan. 28, Dec. 30, Jan. 29 
No. 2 Southern foundry, Birmingham.$15.00 $14.50 $9.50 1916 1915 1915 
No. < x Northern foundry, New York 19.7: 10.50 14.25 Copper, electrolytic (carload lots) 25.50 99.50 14.50 
No. 2 Northern foundry, Chicago 18.50 18.50 13.00 Tin : 41.75 40.00 35.75 
Bessemer, Pittsburgh 21.45 20.45 14.55 2 E ipalihe inline sate 6.10 5.40 3.70 
Basic, Pittsburgh 18.70 18.95 13.45 Spelter peg tains 19.50 18.00 895 
. aa eat = 7 TT eee 9! : 8.2: 
No. 2 X, Philadelphia 20.90 B9.50 ty Copper sheets, base 31.00 27.00 19.00 
No > Valley ee eee. 18.50 18.50 13. 0 Copper wire (carload lots) 31.00 30.25 15.00 
No. 2 Southern, Cincinnat! E+ 1 iH 13.30 Brass rods, base 37.00 32.00 14.50 
Basic, Eastern Pennsylvania 19.50 18.5 13.50 Brass pipe, base 12°00 26 00 15.50 
Gray forge, Pittsburgh 18.45 18.20 13.45 Brass sheets 27.00 29 00 14.75 
Solder 14 and % (case lots) 26.12% 24.75 22.50 
Steel Shapes—The following prices in cents per pound are - : : . — ; opie Spa 
for angles 3 in. by \% in. and larger and tees 3 in. and larger _ In St. Louis lead sells at 5.95 and spelter for delivery in 
from jobbers’ warehouse, New York: February or March at 19.50 For delivery May or June, the 
, quotation is 16.50. 
Jan. 28, Dec. 30, Jan. 29, 
1916 1915 1915 B r : ; ; 
: © 46 > 40 18s Old Metals—In New York, the following are the dealers 
Steel angles, base ; - 6,00 «4h 4 purchasing prices in cents per pound: 
Steel T’s, base... 2.65 2.45 1.90 
Machinery steel (bessemer) 2.60 2.40 1.80 Jan, 28, Dec. 390, 
1916 1915 
Steel om The foRewing: “ the peneee in cents per Copper, heavy and crucible...............+:: 20.00 17.75 
pound from jobbers’ warehouse, New ork: Copper, heavy and wire.................. 19.50 17.25 
Jan. 28, Dec. 30, Jan.29, Copper, light and bottoms................000. 17.00 15.00 
1916 1915 1915 Lead, heavy .... eee: ».00 4.50 
Oi Sb wceeses viene ee 4.25 
No. 28 black 3.15 2.60 Brass, heavy a oe 11.50 
No. 26 black... 3.05 2.50 Brass, light ‘ cos Be 9.50 
Nos. 22 and 24 black 3.00 2.45 No. 1 yellow rod brass turnings - 12.50 14.00 
Nos. 18 and 20 black 2.95 2.40 No. 1 red brass or composition turnin 12.00 11.50 
No. 16 black 2.90 2.35 Zinc 12.00 11.00 
No. 14 black 2.80 2 
No. 12 black 2.70 2 > » , > 
No. 28 galvanized 9.50 : ’ Babbitt Metal— In New York, quotations are as follows 
No. 26 galvanized ».20 : in cents per pound: 
No. 24 galvanized 5.09 3 I si td 55 @60 
: CUCRMRSTOCENE BURGE .cccccvseceusssccsvens 254030 
Bar ltron—lrices are as follows in cents per pound at 
the places named Antimony—For Chinese and Japanese brands the quota- 
Pittsburgh, mill RCN PY p 210 tion is nominal at 42.50c. per lb., duty paid. 
New York ° . . 2 20@2 25 
From storehouse, New York...........+seeee+: 2.90 @ 2.60 Monel Metal—The following are the prices in cents per 
pound for mill lengths 8 ft. and over: 
Swedish (Norway) lIreon—This material sells at $4.50 > . 7 
base per 100 lb. f.o.b “New York In coils an advance of 50¢ is 10,000 6,000 2,000 e Less Than 
charged sine . Lb. Lb. Lb. 500 Lb. 500 Lb. 
? ofaSize ofaSize ofaSize ofaSize ofa Size 
Size, In. and Over and Over and Over and Over and Over 
Cold Drawn Steel Shafting—From New York warehouse 
to consumers requiring fair-sized lots the price is 20°) off list. Rounds—Squares 150 0 - , ) 
a Sieeccen 31.56 32.01 32.5 36.06 
, a Oh Ml siamo 31.25 31.75 32.25 35.75 
» ‘ar ‘ s itts “g . + 1 : _~ 
; Standard Pipe—On carload lots f.o.b Pittsburgh, the % to1%...:: 3100 5150 22°00 35,50 
discounts follow 1 to 2% 91.75 29 OF 39°75 26.25 
m Jee eee v 4 De Dae A & vo —-* 
Black———, Galvanized—, Rounds “ 
Jan. 21, Jan. 22, Jan. 21, Jan. 22, 3 to 3, 32.50 33.00 33.50 36.00 37.00 
1916 1915 1916 1915 Squares 
: - 3 : 32.5 33 33.5 36 37. 
%- to 2-in. steel butt welded 76% 810% 601 7214 ¢ AEF e > " ° 6.09 1.00 
2%- to 6-in. steel lap welded 75% 8O% 59 le 72% Rounds , wr e © oF » oF 
~— ae . - alias 3% to 3 82.20 32.75 33.25 35.75 36.75 
iese isc s e e ‘ices ce s orf F Squares 
At these discounts, the net pri in nts per ft. follow 3 to 3 39 95 32.75 83.95 35.75 36.75 
Diameter, In Rounds—Squares 
) > 47 to 4 33.00 3; .00 36.50 37.50 
4 io ee A | | H { 3.15 - > ea > p > ~ 
, 108 3 4 6.72 167 5 to 6 ee 36.00 36.50 00 34.50 38.50 
1% 44 138 9°09 6 20 2. " re 36 o0 37.00 3% 20 38 00 39 00 
1h 6 60 5.25 10.86 7.55 Flats $2.50 33.00 33.50 36.00 37.00 
- 8.88 1.05 14.62 10.15 Flats not rolled wider than 6 in. or less than % in. thick 
“M4 14.63 11.70 3.69 16.70 Hexagon bars 2c. per lb. over corresponding size of round 
19.13 15.25 30.98 21.80 rods. ee , " afi 
= or 91 Rf 44 05 2 oo . oa 
{ 27.25 21.80 44.05 31.00 For cutting to any specified length not shorter than 1 ft. 
» 37.00 29.60 9.94 42.20 add le. per Ib 
6 £8.00 38.40 77.76 54.60 The scrap allowance is 18c. per lb. delivered at works 
Seamless Drawn Tubing—The base price per pound from _ oe , “ a ; . 7 —_ 
New York warehouse is 38c. for brass and 38.50c. for cop- , rin h Samay ‘. he following prices are in effect from ware- 
per. For immediate stock shipment 3c. is added, which gives 1CUsG, OW ork. 
the following quotations Coke tin plate, 14x20 
—Copper— — Brass - ie 100-lb : $4.45 
Jan. 28, Jan. 29, Jan. 28, Jan. 29, I. Cc. 107-lb 1.60 
Diameter, In 1916 1915 1916 1915 Terne plate, 20x28 
e e ate, < oS; 
3 t 21, $1.50 21.50 17.00 $1.00 a 
3. “4 : $1.50 29 00 18 00 $1.00 Base Net : ‘ Base _Net - ' as 
3% 12°50 9 Fa 18.50 12°50 Weight Weight Coating Price Weight Weight Coating Price 
4 43.50 23.00 19.00 $3.50 100- 200 g $8.30 Lc 226 20 
4% 45.50 24.00 20.00 $5.50 Lc Ib. 91 { 8 “8 60 I c 231 25 
5 47.50 25.00 °1.00 47.50 -" 70 re 0.60 I Cc. 26 20 
6 48.50 28.00 24.00 48.50 : ~ 318 12 +: 00 Lc 241 35 
& 52.60 32.00 28.00 52.60 Lc 294 15 13 00 I Cc 246 40 
7 50.50 30.00 26.00 50.50 , ~s . ‘ . 
Wire Rope—On this material the following discounts are Coke—The following are prices per net ton at ovens, Con- 
nellsville, and cover the past four weeks: 


for warehouse delivery, New York: 


Galvanised ......... 35 and 2% % 
I a dat a hie are Sk ne eras ds tse We er a 45 and 2° 


brands, bright {and 245% 


Special 


Jan. 8 Jan. 15 Jan. 22 Jan. 29 
Prompt furnace $3.25@3.50 $2.50 $3.00@3.25 $4.00@5.00 
Prompt foundry 3.50 3.75@4.00 3.50@4.00 3.50@4.00 
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Manufacturing British 18-Pounder 
Aligh-Explosive Shells--IV 
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FIGS. 88 AND 39 TWO TYPES OF BASE PLATES 
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After forging, the base plates are subjected to a rigid 
visual inspection. ‘Test pieces are also taken from a cer- 
tain percentage of the forgings and pulled to destruction. 
The base plates that pass inspection are trucked 
rough-turning lathes in the No, 2 


from 
the torge shop to the 
shell shop. One of these lathes is shown in Fig. 43. In 
these machines the forging undergoes the twenty-fourth 
operation, in which it is merely reduced in diameter, no 
stock being removed from the face of the base-plate blank. 
The rough forging is shown at A, and the rough-turned 
work at B. The lathes are equipped with sockets D hav- 
ing a tapered square hole that fits over the shank of the 
The sockets are provided with tapered 
the 


rough forging. 
tangs that are driven in the taper in the 
lathe spindle. Fitted in the tail spin- 


nose of 
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The spindles of the machines are hollow and provided 
with draw-in collets to hold the work A. The draw-in 
collet is operated by the large handwheel B. The rear 
tool block C is controlled I) the ball handle dD, which is 
mounted on a screw that passes through a hole in the 
screw operating the front tool block EF. The front tool 
block is operated by the handwheel F. It carries a cir- 
cular formed tool G of the same shape as the finished base 
plate. 

The operation of finish-turning a base plate is as fol- 
The rough-turned base plate A is chucked in the 
The fac ing tool in the rear tool block C 


lows: 
collet chuck. 
is then brought forward by operating the ball handle D. 
When the bottom of the base plate is faced, the tool 





dle is a flat disk center /, which abuts 


against the face of the rough forging 


and holds it in the tapered socket while HLL, -€ 


the cut is running. In the tool post & = 7,8 
of the lathe is an ordinary roughing 
tool F, 

The operation of 
as follows: The 
entered in the socket J), as shown at G, 
in Fig. 43. The disk center in the tail 
spindle is run up against the flat base 
of the forging, and the tail spindle is 





rough-turning is 


rough forging is 











<-/062" > 














clamped, The travel of the tool is to- OPERATION FINISH-TURNING BASE PLATES 
ward the headstock. Knough metal is Machines Used—Converted Bridgeport automatics and engine lathes 
Special Tools and Fixtures—Draw-in collet A; facing tool B; formed tool C: for 


removed to leave about a's in. for the the 


finish-turning operation. A man can 
rough-turn from 175 to 200 small base 
plates per hour. One = cut 


taken, and the setting of the tool is altered only after 


Production 


One 
References ‘ 


only is 


grinding and when, through wear, slight adjustment be- 
comes necessary. 

The twenty-fifth operation, which consists of finish- 
ing the base plates, is done both on engine lathes and on 
Bridgeport special base-plate threading machines that 
The method of turn- 
Bridgeport ma- 


have been modified to do this work. 
ing and threading base plates with the 
chines is fully deseribed and illustrated in the fourteenth 
operation in the series of articles covering the manutfac- 
ture of the 4.5-in. high-explosive shell and therefore need 
not be repeated here. Its output on the small base plate 
On this work 


threaded 


is of course higher than on the large one. 


it is capable of turning from 12 to 15 base 
plates per hour. 

The method of holding the rough-turned base-plate 
The en- 


Ilere is show nh 


forging is in both tvpes of machines the same. 
tire arrangement is to be seen in Fig. 44. 
one of the Bridgeport automatic machines that has been 
changed over to take care of this particular class of work. 





| mvnnn 
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OPERATION 24. ROUGH-TURNING BASE PLATES 
Machines Used—16-in. engine lathes 
Special Tools and Fixtures—Socket driver A; disk center B; 
turning tool C 


Snap gage LD 
One man and one lathe, 175 to 
See 2 3 


Gages 
Production 
Reference 


200 per hour 


‘ig 


engine lathes the special stop D and turning 
Snap gage 


tool Bl 


EK; angle gage F:; height gage G: gaze H for threaded base 
an and one machine, 75 per hour 
“igs. 44 and 45 


is returned clear of the work. The operator then feeds the 
circular forming tool G into the work until the step // 
brings up against the member 7. This determines the 
diameter of the work and finishes the operation. 

The tools used in the engine lathes are shown in Fig 
15. They difl 
The draw-in chucks are arranged in precisel\ 
converted automatics. 


er slightly from those used in the converted 
automatics. 
the same manner as those in the 
Owing to the fact that the lathe was close to a window, 
t was necessary to swing the compound slide around so 
The 


‘eader should remember, therefore, when looking at the il- 


that the photograph lor Fig. LD could be taken. 


lustration, that the compound rest is swung counter-clock- 


ise about 90 deg. from its operating position; that is to 


, the face of C should be at right angles to the axis of 
the lathe spindle and not in line with it, as is illustrated. 


Sil\ 


a 
2 >J 
fale * 

4 AL? 





na T\ 
CS] FZ 











by 


FILE NICKS IN EDGE OF BASE PLATE 
Machines Used—None 


Special Tools and Fixtures— 
B Hand operation 





OPERATION 26 


Machinist's vise A; half-round file 


Gages None 
Production—One man, vise and file, 60 per hour 
References None 
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\t .1 is shown one of the collets ith a jaw broken out, ce sto f 
thus permitting a view 0 the teet nt Tit < \ t 
the jaws. The taper on the inner faces o! the jaws Is j sf nit 
deo.. the same as that on the shanks of the base plates < 
The facing tool 2, which is th ret tool used. is s 
in advance of the forming tool. At C is a stop so locates 17 
that when it is against the faced betto the base 
1 4 
ti ‘ 
\ Pirin, 
ar 
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FIG. 41. tics MGING FOR RIVET BA 
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OPERATION 27 ASSE MELE BAS \'l IN SHELL BAS . aly 
Por I 
Machines Used None , 
Special Fixtures ad Tools Nor ( N 
to enter the plates in the s tio i 
miwes None k< ‘ 
Production (me ni * about TD t oO} { 
Note No lett ce ent use wilt this typ o ‘ t . 
Rererences None references See ] 
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GH-TURNING BASE-PLATE FORGINGS 


A special machine was constructed for this work, but 
it was found that using a file was quicker. The base plates 
are held in a vise, and the operator takes three strokes with 
file. 
with the bas 


Ile makes three nicks at 
120 


the edge of a half-round 
1 deg 


an angle ot o, and approximately 


deg. This finishes the twenty-sixth operation, as 
no inspection. When done, the base plates are 
the the the shell 
are assembled preparatory to forcing in the base plate. 
the 


apart. 
there is 
where and bodies 


trucked to bench, 


(Assembling, which is twentv-seventh operation, con- 
sists merely of entering the base plate in the recess in 
the the shell body. 

It will be remembered by 
articles covering the manufacture of the 4.5-in. high-ex plo- 
shell that the threaded 


Pettman cement 


base ol 
those who read the series of 
smeared with 
The new type 


of base plate is put in dry Without any Pettman cement, 


sive base plate is 


before it is x rewed in. 
well at this time to correct an error which oc- 
t.5-1n. 


The composition is as 


It may be 


curred in the articles on the shells as to the com- 


position of Pettman cement. fol- 


iOWs? 

Lb 0) 
ium shellac i S 
Spirits, methylated \ { 
Tar, stockholm 5 ) 
Venetian red mal) 12 
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OPERATION 29. RIVET BASE PLATE 
Machines Used——-High-speed hammers 
Special Tools and Fixtures—Slide and post A 
Gages—None; the hand hammer is used to test the work 
Production—One man and one machine, 30 per hour on new- 

type base plate; on threaded base plate, 100 per hour 

Reference—See Fig. 4% 
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The amount of Venetian red seems so large in compari- 
son with the quantities of the other ingredients that one 
might think it an error. it merely represents, however, 
a quantity equal to the combined weights of all the other 
Pettman still used with the 
; 


} 
threaded base plates. 


ingredients. cement 1s 


The screwing in of the threaded base plate is fully cov- 


ered in the fifteenth operation in the series of articles de- 


scribing the manufacture of the 4.5-in. high-explosive shell 














FINISH-TURNING THE FORGING IN CONVERTED 
BRIDGEPORT AUTOMATIC MACHINES 


and therefore need not be repeated here. This operation 
is at the Dominion Bridge Co.’s plant, done in a slightly 
different manner. The threaded base plate is first screwed 
down with a hand-operated machine, shown in Fig. 46. The 
vearing was designed to give a pull equivalent to a lever 
8 ft. long, but it was found in practice that the final 

he old-fashioned lever. 


tightening was better cone with t 


In the illustration the machine is shown while being us 
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OPERATION 30. SAW 


OFF SQUARE STEMS 


Machines Used—Racine power hacksawing machines 

Special Fixtures and Tools None 

Gages—None the boy operator works as close to the shell 
base as he can 

Production—One boy and two machines, 120 per hour. 

Note Cutting lubricant used 

Reference See Fig. 51 

to size threaded base plates. The base plate is shown at A 


and the sizing die at 2. 
In Fig. 47 is shown a 40-ton Murphy pneumatic riveter 
for the 


used twenty-eighth operation, which is pressing 


in the new type of base plate. The assemblers enter the 
the recess in the bottom of the shell body. 
The shells are then placed on a bench convenient to the 


ator of the The post A, 17 and 


hase plates in 


opel riveter, Figs. 18. is 
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hinged so that it can be tilted forward for placing 
moving the shell. 

The operation of foreing a bas plate into the shell bas 
is as follows: The operator SlIps a shell over the post A 
which is tilted toward him, as shown by dotted lines in 
Fig. 48. The post and shell are then pushed back until 
the heel of A rests on the plate 2. When in this position 
the post A is vertical and its axis is in line with the axis 


f the plunger C. The air valve is then opened, and the 




















FIG. 46. MACHINE FOR SCREWING IN THREADED 
BASE PLATES 








hammers, shown in F 19. where the undergo th 
FIG. 45. BASE-PLATE TURNING TOOLS AND COLLET ‘ 4) . , 
. ie acs a ‘ eel wentyv-ninth operation. he helve hammers used ar 

FOR THE ENGINE LATHE 


of the tvpe built by the High Speed Hammer Co.., 


piston of the air evlinder comes forward. forcing the Rochester, N. Y. 


plunger (' downward. One or two strokes of the plunge \t A is shown a shell as it comes from the previous 
are sufficient to force the base plate firmly to its seat in the operation, and at / as it appears after the base plate 
recess in the shell base. Details showing how the Murphy riveted in. The machine is provided with a vertical po 
riveter is arranged are given in Fig. 4s. ("on the sliding table JA. The alignment of the riveting 

The speed of handling depends on the men and not on flange of the shell. with relation to the riveting punch G 
the machine. Two men handle the job, and they can when in riveting position, is determined by the stop # 

I 
| 



































FIG. 48. DETAILS OF MURVHY PNEUMATIC RIVET! 


press in 200 base plates per hour, \fter bei iy Dress in, When this is in contact wit tiv nee ol the machine, the 
1 Government inspector tests each base plate with a ham- riveting flange on the shell is correctly locate The speed 
mer blow. <Anv that sound hollow are removed, and — of the hammer is controlled by a foot lever so that many 
slightly larger ones are fitted and driven in. From the — or few blows, depending on the foot pressure, can be giver 


Murphy riveter the shells are trucked te tl veting n a certain space of time. 
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FIG. 51. HACKSAW SAWING OFF SQUARE SHANKS 


as there is less metal to displace. and.the scheduled tin 
on this work is 100 base plates per hour. When run con- 
tinuously at high speed, the riveting hammers are apt to 
heat up so that they cannot be run satisfactorily. This 
reduces the output. With hammers that could) be run 
continuously a considerably higher output per hammer 
should be possible, 

At a time like this, when tools are so diflicult to obtain, 
it behooves every man who 
ix responsible for results to 
make use of every possible 
expedient by which he can 
keep up production while 
waiting for special or other 
hiaehines, In Fig. 50. is 


+ 


“HOW a silluple arrangement 


of an ordinary pneumatn 
eting hammer for hand A 
¢ this work. The hammer 
} 
° 1 
an a 





| is supported On the rolled- 


if 
~teel frame Bh. The thrust of 
riveting is taken by the yoke 


ana springs ¢?. The abide r _ 


v 
ix supported by the voke 


lever and weight J). It would 


sechn that a spring instead 


of a weight would make a File 
etter and more elastic sup , 
port as the Inertia of the H 

weight is apt to give trouble. 6 


Vha shell Ie Is placed OVC! 
the post /°, which forms a b 
art of the swinging mien 


ber G pivoted at //. Wher 2/2 Timbe 





Inserting or removing the 
work, the member Gis L bp 
“wine To one stele . as show! x 
vv the dotted lines in the cde M/-[s / f- fv f 
tail. AN stop I on the table fi 
determines thr Position of | 
the member G when it is in I 
operating position, After ; 

) . ° Try 
riveting, the work is visually H p)) 


inspected and also given the 


hammer test. The shells are 








thy nore cited to the operator 
aod tric ked tw a bank of 
Racine hacksaws, where thes 
: FIG. 50. PNEUMATIC HAM 
MER ARRANGED FOR 
RIVETING 


undereo thre thirtieth oy ril- 
tion. 1) Ij yr Ol one of thr 


Pihnahatieerd 
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FIG. 52. FACING BASE PLATE AND BASE IN ENGINE 
LATHE EQUIPPED WITH COMBINATION CHUCK 


saws is shown with a cut part wav through the square 
shank of a base plate. One boy runs two machines, 
ind they are never stopped except to renew saw blades. 
The time for sawing is one minute from floor to floor, 
so the boy’s output should be nearly 120 shells per hour. 
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OPERATION 31 FACK THE PBA ! ATE ANID BAS 
Machines Used—Engine lathes 20 in. by 6 ft 
Special Tools and Fixtures—Combination chuck \ f 
tool B. 
Gages—None 
Production One man and ons ichine, 30 per hou 
Reference See I 52. 


After the stems are sawed off, the shells are trucked 
to 20-in. engine lathes, one of which is shown in Fig. 52. 
where the base plate and the base of the shells are fac 
off, This constitutes the thirty-first operation. T 
lathes are equipped similarly to those used in operatio 
12. From three to four cuts are necessary to face t 


bases correctly. 


Making Tools for a Die Casting 
By W. EastMAn 
In this article will be described the operation 
formed when making the dies for forming the die casting, 
Fig. 1. 
The first thing to do is to square up the two blocks o 
steel that CcOMprise the die, F gv. 2. The die maker t 


lays out the four 14-in. dowel-pin holes. These 
drilled and reamed all the wa through while clampe 
gether in a drill press, The dowel pins are hardened a 
drawn to a straw color and then driven into positio 
either block. This block is then known as the bott 


die 
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The dowel holes in the upper die block are now reames 
with an expansion reamer, so that the dowels will slid 
easily, Then both blocks are put in the shaper togethe 
ind the sides planed off (‘are must be taken to have the 
two sides perfectly square and square with the face, from 
which all layouts are made. Both faces of the die blocks 


unre coppered and the center lines scratched in with a 


ent cau 
CONSTRUCTION OF Lov Dat 
The two parts of the die are now bore: The upper di 
contains the two smaller diameters of the article Kxtremx 


care must be taken to bore these sizes to a smooth surface, 
leaving a little clearance. In this case 0.007 in, was 
allowed for-shrinkage. A spring tool holder is used for 
the finishing operation. \ll holes in a die are bored 
straight, since the metal will shrink away from the hol 
but all cores are tapered about 0.010 in. and draw-tfiled 
Since the lower die contains the core A, it is obvious 
that it must be provided with a core seat. This is don 


by counterboring the bottom of the die hole to a depth ol 

















FIG. 1. THE DIE-CASTING MADE 


out 4. in., into which the core fits snugly. The core A 
s draw led all over after fitt into it the kev RB. which 
= heh inh pM tion DV means oO small screws reachil yr in 


Prom the bottom. 


The boss C is ss in. h . This must be remembered 
( the lathe Operaciol is ben performed, The die 
et up on a miller having a cal attachment. Thi 
e of this boss is the d ‘ line of the crank D, 

h has a ,*%-in. hole ¢ | throurh the knob A. A 


stationary core F is fixed in the upper die for this pur- 
The boss C has sides at an an fle of 45 deg.. sO that 
ere will be room for the cores G and vet reinfore 


nt for that section of the boss where the crank is join 


the evlinders o the casting, Such remtorcement 
Cssal on dies for alu num: otherwise, after several 
red castings ire made 1 iin & Tioh W ilk OXIA 
l iz sapbeal " 
The section of the core hole show at G must not be 
longer than about “, or 34 . because these sections are 








~ 
rifled and reamed from the finishes 
rately made by first dril 
! man arbor, making a sit 
ao file The die blocks are hel 
T-lheae “CTC Ws Cachill l 1 1 
iz ire hades a tL phiten tive 
ut to tn ecu ton Ubve hate Ss 
mio rkee (, reusecte O.O10 
Phil ite 1 ils! Z mregh lis rite 
, rrigeate mirticl ‘ un int “ 
ore and tend to serateh the core he 
relerril iwuin to t core blocks 
ns Nocks ‘ ! clan ‘ 
bhicgnt 1) Miss] yt le wore <piall ore 
om the sides ay e them co 
Herero mire Oles To in Tle 
sl Line witer tly OS Te ! 
- [Pal erres rot Tin I ydan ~ 
noorder to set the dies up propert 
t 3) " pperde the lower ¢ Wils 
itt \ ‘ | ~ 
| | ‘ 4 i i poet { 
dene mothe MEP pose Th 
purr are Vi ts prope 
mositlo cone thee ower one al 
|) ee se ‘ Lrpipoered ve T 
e miller table The knob / ‘ 
bs ( ! i} ( TI wosttiol 
“ti obta ned va i el me 
wtor to set up each die block 
- 3 if as. | eclel rt The) 
wel out ) Tin lt it] 
braseccdbann Shr] ar col | ne 
Cusured so tha Thousand 
wav from the dre hol Tha 
Xt peration =n line tl 
» 
rill oe ar Willed ! Cross 
ecriod) ~ ~ pin soreth 
il ross ( A special 
uttes - Coes or this pu 
(ost | - i> hal “itl 
Ottiil Prvanr'e hal aoadrill ro 
if the size requires lt 
ined boa Tha l eo tor thy 
( { " to a feriptet, 
rel thee nitle me stan yy at 
the Tati oa tabpereshia tWisl 
! | i¢ euttiney edves ars Ti 
iM) j~ in rhe 
Ih ordet to? ll ( ts © Live 
»>sSCT Ub The « ( | v1! ( 
ited 1h ake ren rhe erated 1) iw 
Is located con ntrie to they 
evolyvil tal Y racdinated in 
wtter to locate the positions « tiv 
les the evlindrical section 
Water jackets J are pn ded oa 
nh instills | ( ire not needer 
astines, since most soft metals melt 
vile aluininun requires amu i 
mm theoa lo lisa Water yrPvN ocr 
rlbbber lose spel nipples screwe 
ly / he ch} }] Fron thy myale , ‘ 
geket and is plugeed up by the ph 
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core block /7, which The sprue hole is placed in the upper die about by 
and reaming, then away from the casting and is slightly tapering toward the 

He t into the lower ead side of the au In this case the sprue was twisted olf 
position by means and allowed to remain with the vate. In various other 
mm the bottom. The dies the sprue is cut off with a lone rod made of cold 
ore HO she exter oll NISS]] up through thre C4 tor haox through the lowel 
That section of the die and striking the sprue where it is jomned to the gate 
irver than the « sort of punch-and-die operation. 
1 til mcrool cast . Ih) erectol hax Is TTHALaL of cast iron. The View 
ome attached to thi shows the ront lees broken off on ai line” with the 
( } woah plan 1; ~ ‘ a) thr ox ant CO which eontains tour pits 
7. 4 reader taiteht P for th ejector plate 0 to rest on. The latter also has 
uiswer is that it is fou ~ PP for the core bracket plates S to rest on and 
Oles a Tive Wil\ wherotes Thre ly ers / The oOperatious follow 
out exactly central. The handle 7° and pinion Vo are a unit to operate the 
it Nocks are bore rile Wo. which raise thr plates S. The joints \ are 
rtead the small hot joined to the | ~ 7 by means of 3 -in. pins. The up 
Ward movement of the studs causes thr adapter ) to pull 
“4 ~ to vet the holes out 1 ste cores Gro Sabety pits Z are provided so that 
“if ft |) ‘ ~ Live <ting mav not he ¢ je ted before the cores are pulled 
K : . ] 
H } | 
i j ( | 
J / i | 
6“ | y 
co ] 
| f A I iT ———— —~, ——---- —— +4 
Ss ; — j i } 
i_- 4 tt S $$ wa 1 J 
: B y, | . 
i : 7 “¢ | 
5% = ML ' 
“ L } SJ K / y 
ui / 
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H C 
Y A Y . 
| | 
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Ss \) 
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- 7 Pr tr | oe aA 5 
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| _— 
Vv 
1G MTAILS OF TOOLS USED FOR A DIE CASTING 
mcked oll, and the out. “Phe pin Z cannot rise until a hole is partiv mad 
In the core above it, which is done when the core is pulles 
i} t Was Lecessal all the wa ut 
a) w Ta 1 eradu oh mw’ soled petl Is gh bee niber ol the vane ol eyectol Jois 
orm. The center o surrounding it. Ih are all operated by a handle 7 
ol ! Tartole This adwetuatine a rack The handles move im OP Poste diree 
evrees, if awn eas tions. All the ejector and safety pins pass through cleat 
lues a smnall core ance holes in the plate and through the cdte block to withn 
liom. of the surface, when they must fit snugly. cf1 
host cies Tor alum ] nyhother sapery 1! twoiol w Heh wre ver rally pre Thi 
1) «iles or solt-ret ‘ ti) ( 1 just hhour WwW re thev are shown. These 
1 OO to SOO ck , |: re 1] ished to om sure thre eyector Dts do not butt 
Iter heat. depending rrnipst th astine before the upper die blo Is removed 
OPO Len Vo Deans Should the workman operate thy Ce tor-plate hand 
lk <cnts A wir mr barre ay ~<CpDarates thy clic Lydon ~ thes those snietv piles 
er to complete the vill separate and the casting will be ejected, as the safety 
V 1) rT 7 ns are secured to the same plate 











February 10, 1916 AMERICAN MACHINIST ) 


Painting Small-Shop Products--ll 


By Joun Tl. Van Devens 





I ~ TY] aot 
, > j j 
NJ VOPSIS Brus wining ane au iru 0 rial spoils the 
l i l 
lhe nainted arti com we lit ( R / 4h 
i } / Us ee pel C CHE pUTOCES Hts con Chere ire | 7. tive ( | ( 
, : . —— , 
won i lhe spial S/i Od), / IS art ‘ (i@sc) ‘ rites both ao 1 4) ; " ; ; : | 
j i . | ‘ ( 
arius methods of ruplyuing filler flat fins easiest and mac — ‘ thy 
, t ai st ct ‘ . & qu i ih ] 
] } , 
Cmltdloss and full (U1OSS li “iso dives rie ( ‘ ‘ vit lowser ; ; ; ; 
j | [. . ) ‘ i} ( ‘ 

potnts tn caring foi PUSHES ) N/ wri ree thy tivy Q P , ‘ ‘ tli ' ' 4 

row sf, mottt phil wt 

i { ii] ? 





Phere sah unfortunate a cry eneral tend lk (ot aintine, at <1 I t Dont 


use palit as a means of covering up defects ist »vour hands at this t, Mr. Small-s Man l 
regarding it as a means of emphasizing hig! qualit ¢ more Ways than one « a cat or « a 


workmanship. A manufacturer of small hardwar ntroom. | OM own , 

example, will tolerate sandy castings, with the expectat that were more ornament t n useful 4 1 ol 

that Old Doctor Pa nt will a ply his universal reny = out ito T 

for rough surfaces and make a healthy specimen out o the office, with be 1 th v Sitt 

ach decrepit Invalid. Wrinkled and seratched pre ollie low 

if the drawing press vet by. in the hope that thy <t works | iy ot 

wcome respectable and resentable beneath a few coat- mluets 

of black japan. Certain products of the woodtur 

it (or, rather, lack of it) go into the dippi { 

fringed with wooden whiskers that must be rubbed off one shop. nine ‘ i P 4 
the painter, who is thus forced to add the profession tn ef 

# barber to his other accomplishments. This pol was known, a satisfactory omise Was } 


made machinery with much more expensive t 1 ‘ ne af ( l I I tit dl 4 ! 


needs to be, because both painter and paint must ch -semb] floor fro { t of 1 : 
that has been Jeft undone by someone else. They a { s kept rolled up 

timate correctors of all the sloppy jobs that go thre e painting a} 

Live shop. reas H thy al I 


Ilow much more does it cost to produce as { Just Works Its 1 1 


casting in the foundry than to make it smooth this condition 2 > ! 
paint department? Balance the cost of good fi land painted, t <1 the « 
1 few moments” slicking of the mold against the cost of ave, Or It may be cove t iron, provid 
nifing on two coats of filler and currvine the with Tine re-inspect 


sandpaper and rubb he Wileks llow much lone The dust wl L sett ( i | t 1 | 


it take To vet smooth roducts from the dra 8 . clenth to ( Tih ( 

than scratched and wrinkled ones 7 llow much lo ‘ re} ec belore 1 t x 

dloes it take To sandpape! Woon turnines n tu | it This IS SO SC -( t | i { 
} 


barrel before thev ar painted than to rub down the ! ! , but it Is apr I cr\e ( 
ularities after the first coat 7 (sett These 1 - 7 I Ops, Comp ( i ait { L remo r, 
1} the first rrlarce COSTS [Oss ] PPLaaL . ut pryere l (‘d) " \ | | ‘ " ‘vk (| 


which is a scarce articl a good mat - is ’ bnh Tha l l I ( )) 


Wroar Coxstrirures A Painring Derarriue ‘ 


A smatll-shop minting department may be ash nd of p I ru | ‘ | rye 
! iy . 
roan elaborate iain, aceore ne to t= Wh . But 1 ) } paint: but 4 \ ; it « : . 
t suecess, IT InUstT " revarcded i= a real cle partment. ¢ e caill rent views Mn the? tler, cl « ' } | } 


if the equipment cCOMsIstsS OnIV OF a putt ! Qe, 1% ) er is litth avreement AY 1 tual ‘ | 


brushes and a few cans of pa It must be regvarcde subject seems to have ! e. and little. exc 


in institution worthy of existing for what it does, opinions. can be offer There one ¢ malt 

not as a necessary but unpleasant « . And for the s at is bevond contradictio thy eof the 

reason, the work of painting should be done by the sam n proportion to thr e of t] wo , 

man, even if there s not enough of it to eep one ] ant pe t-cari } ‘ veoit \ ovel ch) wil 
ontinually busv. This is the onlv wav that real ti { re paint or varnish t a thin flat brush that is w 

1}) the WOrk can ly created i maintamed., ar teres! limension. A bru } ik no? nt convevor wo 

sas essential a part as is the paint can or the brus] and forth between thi and the painted s1 
One of the greatest handicaps to a good painted { | the fewer round tr that it must make to cover the 

- dust. A machine shop is sure to have plent 0 tT ¢ ty thr hivhe will le Is ef] ( \ | ! 

hand at all times, no matter what other commodit helping to produ A smnoot { 

short. Fresh paint and varnish seem to attract it as a hitthe importance. proper! ml wor ej rm excel] 


maecnet draws tron filmes. with the | erence 1 ft the } t] respect ; | ! | , 
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Ihe for brushes has been much more 
definitely worked out. It was recently to 
the Carl J. Moller & 
Schumann Co., Brooklyn, on this and other points relating 


the 


matter of caring 


mv privilege 


hear views of Schumann, of the 


to metal finishing. In 
this 


which is a 


matter of caring for brushes 
keeper.” 
held 


turpentine. 


firm has evolved what it calls a “brush 


metal can which brushes are 


( losect 


suspended in a solution of linseed oil and 


The brushes are placed in This can alter being proper! 


cleaned in clear turpentine. Thus they are kept in first- 
class condition, ready for use. The instructions for using 
this device are as folloy 

When throug! ising our 1 i ! e the thoroughly 
in turpentine, then put into the brusl keepe 

In the brush keeper use a ixture of about four-fifths raw 
linseed oil and one-fifth turpentine As the 1 shows signs 
of thickening, which practi ] mean that the turpentine 
has evaporated, add more turpenttit 

Empty and clean out the keepe t least once a month 
Strain the contents through two thickness« t cheese clotl 

| make good ar ficie witl mixture in the same 
proportions as the o inal 

When brushes n the keey ke ire that the ure 
it least 1 n. clear of the bott ind lso l f the side 
ind of each othe 

Rinse the brush in turpentine fte taking t fro the 
brush keeper: and before putti it into the varnis! 
lischarge the turpentine from the brush by drawing it once 
or twice cross th \ e, then l ! 

Fill the brush with the varn n the cup, draw ove th 
wire once or twice, immerse n tl \ ! ! 1 let it 
stand for a short time The brush is then read or usé 

Keep the varnish cup at lt es protected from dust. 


Crosep Paint Cans ECONOMIZE ON MATERTIAI 


Waste and evaporation take a greater percentage ol 
paint in the small shop than in the large on \ can of 
wint may be used one day and then set away for a week, 
often without being tightly covered. This is especially 
true ol those cans which are opened b cutting the top 


A simple cure for this waste is at hand in all shops and 


costs nothing. If vou are up against a case of this kind, 


the 


string 


puta sheet ol paper ovel top of the can, fold it down 
| look like 


but the 


may be 


over the sides and tie a around it. It will 


an old-fashioned can of mother’s marmalade, 


contents will keep indefinitely, so appearances 
} 


overlooked. 


knifing 


The customary method of apply ler by 


it on the casting requires a Tall degree of 
a smooth job. A bette: the 
th 


Sik 1] to produce 
shop is to use 
The filler is 


using a 


Wav 1n smal] 


“benzine”’ process, which is as follows: 


st reduced with turpentine to a still paste, 


round brush. A second and a third coat are applied in 


the same Wit, before the first coat has had time to dry. 
Three or four hours are then allowed for the filler to 
take hold, after which it is rubbed down with a piece of 


heavy felt soaked in benzine. 


It is quite a common belief that priming, filling and 


high-grade finish. Some 
n their catalogs that their 
fille r 


down after each coat, as if the application of filler and the 


rubbing are essential to a 


machinery builders proclaim 


machines are given sO manv coats of and rubbed 


elbow grease necessary to rub it were things that no self 
respecting high-grade machine could do without 

If the notion that finish is a covering of imperfections, 
as mentioned in the first paragraph, did not exist, you 


filler. 
filler, and turn 
If vou attempt to fill 


would hear less about the primer and Defective 


and rough surfaces necessitat this in 


calls for primer to make it stick. 


a porous surface that has not first been primed, the 


result will be disastrous, as the bindine element in the 
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filler will be absorbed, leaving it without adhesive power 
and likely to flake off, carrying with it whatever paint 
and varnish have been applied. Neither primer nor 
filler is a necessary part ofa good finish—neither of them 
adds one bit to its quality. Joth are substitutes for a 
suitable surface on which to apply color and varnish. 
If vou have the smooth surface to start with, no amount 
of these substitutes will better the finish; in fact, they 
ll make it worse, for two coats will often stick 


than We filler and 


primer on many kinds of work, but at least we can give 


W very 


better SIX. cannot do away with 


them their as defect and roughness coverers. 


] 
proper value 


THREE CLAsses OF Brusu FINISH FoR MACHINES 


There are, omitting black asphaltum and other more or 
ss temporary coatings, three classes of brush finishes for 
shop products. These are the flat, the eggshell, 
the full-gloss finish. The suitability of 

for certain classes of work was mentioned 
on page 183. in the preceding article. Priming and fill- 
necessary, are the same, no matter which of 


1) are hine 
and 


nigloss, 


each of these 


ne, when 
final finishes is to be used—which is another argu- 
ment for regarding priming and filling as restricted to 
paration of the surface for finishing and not as a 
itself, In describing these three 


| assume that this preparatory work has been 


the pre 
art of the finishing 
finishes I wi 
completed and that the surface is reacly for color. 

A flat finish color, but 
it will not be anything to brag about. 
will produce a first-class flat-finished job, providing the 
Give the first coat 
24 hr. to dry, whenever possible, even if it means holding 
hack the sh kick if 
ou come that close to keeping your promised date. In 


may be obtained in one coat of 


Two coats, however, 
materials used are of ood quality. 


pment one day—the customer won’t 


connection beware of bargains. 


The semig 


et right than either of the others. 


paint 


] 


oss finish requires more skill to apply and 
The coat underneath 


he eggshell or semigloss must be impervious, as other- 


soluble 


i 


matter in the semigloss is absorbed in 
A coat of full-gloss enamel 


provide the necessary surface on which to put the 


Wise the 


the result is crude. 


“pots and 
will 


} 


eggshell finish, but it must be allowed to dry thoroughly 


before this finish is applied. 


Full 


Usually, a “first-coat enamel” 


can be obtained in two coats of ename!. 


eloss 
and a “finishing enamel” 
are applied, the supposition being that these two must be 
This 
ix another of those wrong guesses, for equally good results 


can pe 


of different composition to produce the best results. 
obtained by using finishing enamel for the first 
or reducing it with turpentine. It 
not pay the small sh » to stock first- and second-coat 
the than 
up for the slightly greater cost of the finishing 


coat, thinning does 


enamels, wastage and extra investment more 
making 
material 

The expense of applying brush finish and the length of 
required to air dry put a limit to the number of 
A first 


good quality enamel will produce 


tim 
coats that can be applied under these conditions. 
and a finishing coat of 
a full-gloss finish that will reflect credit on the small-shop 
product, unless it is a machine of such high grade as to 
require a number of coats, with each one rubbed. When 
that is the case, however, one must look to dipping and 
oven drying for means of shortening the time and labor, 
as otherwise the shipme nt of small-shop products would 


be sadly delayed. 
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Power-Press Accidents Vherets 
By C. B. Taywarp the man running th ce all 
r ] i*T ) ] 
Manv serious accidents occur on power presses: 
although much has be done to prevent a great ma : . 
of them through the installation « salet eVices, t 
ro t hay ; 
seems to be no remed that will eliminate tl 
The market is ooded wit satet le ct or this t saat . - 
of machine. all suppose to | <ure cures” { ‘ - 
there are fingers lost and hands maneled. and no sat ; = os 
factorv reason is given. Injuries received while wot _ Te ae 
on a guarded press bring forth the ever reac stateny : ) 
that the guard failed to work properly lis is = 
In many cases. The gua s not necessarily at fault, 
neither is the operator. It is the press-clutch mechan Old Cutters i Bey 
ism that needs attentior 
When an mjyury is attribut dl to th ru? Dress ; Ib he Al No 
examination following as the result of the accident 1] 
erally renders the following verdict: “The operator { ve 
have been out of time in feeding the work into th ' th strat 
ol the ress, and tiv cue cow catehn ~ tt; , 
fingers. directly due 1 ‘ ttine “ wt ad ‘ ‘+ 
the treadle at the wrong tit : =s deductio A. — 1) , P 
correct Tn some bstahneces t ts ! reat 1 7 tt, | ‘ 
especial] s it wron cases where standa if ' P 
Is used Safety cl ces that e ott ‘ ti wince ‘ if ‘ 
ryhavee a ar or partition nT \ en operate i " o i sta ats 
prune or make necessary. thy <ine of bot 
operate the press will prevent the old “out of tin 
chdent. 
7 ( Worl Dial \\ el <Ttates 71 tT Tie rate lt ~4 
mal time, is speaking the trut Nh Most Instances \\ 
Because that is just what happens It is Wosst tole 
the gate to descend twice in s eSSlOn, | t 
react has reed) release ane t can illowe tw s 
: mck TW position in order to pull the elutel, pin. out 
the voke collar and flywheel driving the eccenti . 
and ram. The lure can be definitely locat it t . \ 


one pot. The pin sticks In the tlywhes or collar ar 7 


] . ; ; \\ 
qoes nor respond To any « ! ‘ hon mit =yn)) a) 





the cam out of place and goes b resulting in the sei r 
me © the punch down a sec Titay vithout the as- ) vs 
sistance, and TO thr surprise. Of thre operatol 
] ] ] | 
Saletv stops pDince ol The cam res Nhnisn) are ail . \ 
Cssityv oO presses that are operated o1 hy rite tiv ) y 
, rat 
of each separate piece of work. hev serve t 
] ] ; 
} ose but thev are nothing more than automa tre Ol 7 " 
releases makIn certain the ne © the can 
tion tor working thre tl rol tS positiol rm Tine The « 
| thy pin ta le to Wo? out of} Tie en t ] ! l 
am, the same as in the case 1 press without » nt 
~Top, { ' } ; 
In soni shops most TiVve ] ~ waive Heer itta | 
The cam tevers causing thre ti emai ! “ ‘ 
wosttion alters " Yr Teleuses the treadic or 7 sale (el sow nist ‘ 
automatic mechanisn le tention here is to keep 1 , { 
en il rls eo nie ighhe 1 ( Tive ) out « T } ! 1 
' , , yp 
ind flywheel, where percha t mieht st . 
’ ] ) ? 
is Tie cl re | StCCtss ( ) rs ~ ( ( lis ( j 
mw ed and hat hem il le to om ) ‘ in = bre ( utters Py 
ind the ite is sent dow vr ol f< x mal | Wy © twe tt; { 
Chis sort « cident not on esults om thr ) om 6 to 4 \ 1 tt 
<cendinge twice Mm success ! t r ~ mir? t  ¢ . ' 
rie mW wecon rlisl 1 
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Machining the InKing-Mechanism 
Details for a Press 





By Roper 
SYNOPSIS In lhis article we shown the LUS 
used in machining some of the elails used ona 
printing press, On these fools it will he seen that 
the object aimed al has heen fo mah new stm ple 
and quick in ope ration. This effect has been at- 


, : ; , — ‘ 
tained hy using fastening SCTCIWS filled wilh pins 


SO that the operator can place the casting in post- 


lion and hold it without the use of a wrench. 
Where setscrews have heen used, sufficient pressure 
can be obtained hy the NWnders 





The two-sheet rotary printing press manufactured by 
United Printing Machinery Co., Woonsocket, R. I., 


illustrated and descr lon pave 5&8. Some of the 


thre 


Was ibed 


| 
Ol 


too!s used —examples moc rh high-grade small-tool 





FIG. 7 


I 


\ (WSON 


In this artic 
jigs of equally high-class design for machining four 


construction shown on 138. 
other 


were page 
other details used on the inking mechanism are considered. 

The the 
Fie. 1 of facing page; vibrator-wormwheel, Fig. 4; inking- 


parts include vibrator-wormwheel casing— 


mechanism gear guard, Fig. 6, and vibrator frame-lifting 
shaft The operations are all drilling and 
reaming. The tools include two jigs for the first-men- 
The drilled 


The reamed 


cap, Fig. 8. 
tioned piece and one for each of the others. 

: Q7 : 
gg IN. TOR e4 MD. 


to 21% in. 


holes range in size from 
holes range from ’o in, 

Attention is called to the production times given in 
connection with each one of the jigs shown on the facing 
These are 15 min. each per piece for the two 
jigs used for the part shown in Fig. 1 and 30 min. each 
or each one of the tools used on the three other parts. 


FIG. 9 


DRILLING JIGS FOR MACHINING INKING-MECHANI DETAILS, WITH WORK IN POSITION 
FIGS AND 2-A FIGS. 5 AND 5-A 
Operations—Drilling and reaming holes in vibrator worm- Operation—Drilling holes in vibrator wormwheel, Fig. 4. The 
wheel casing, Fig. 1 The casting, which has been pre- machined gear is placed in the jig and forced back into 
viously milied on the parting line, is forced against an position with a brass shoe operated by the pin-headed screw 
adjustable setscrew and located by a steel V-block by the \ \ shouldered cover is then dropped into the open end 
pin-headed screw A. The plate B, tightened up by a nut of the jig and held with the headless setscrew B. The pur- 
holds the casting in position pose of the cover is to hold the piece from sliding out of 
Holes Machined—Two ;-in. drilled and one %-i! reamed the jie during the drilling operation. 
in one hand, and three -in. in the othe hand On the Holes Machined—Two ;-in. drilled. 
latter casting the holes are then tapped witl in. United 
States standard threads; on the former casting they are rics. 7 AND 7-A 
counterbored in. in diameter and % in. deep Operatio Drilling and reaming holes in inking-mechanism 
gear guard, Fig. 6 The jig is placed in the rough casting 
and the pin-headed screw A tightened It comes in contact 
FIGS AND 3-A with the equalizing clamp B and forces the lower arms of 
the jig and ends of the clamp against the casting, thus 
Operation—Machining gear, driving and driven shaft, and holding it 
holes in vibrator wormwheel casing, Fig. 1 The castings Holes Machined—Two 1%-in. drilled and reamed 
one left- and one right-hand element—are fastened to — . 
gether with three .-in. fillister-head setscrews The part FIGS. 9 AND 9-A 
is located in the jig by two adjustable screws placed to Operation—Drilling holes in vibrator-frame lifting-shaft cap 
form a vee, the casting being forced against them with the Fig. 8. The milled cap is slid into the jig and the open plate 
pin-headed screw A Strap B and screws C hold the part \ dropped down as shown The casting is then forced 
in position igainst this plate with the pin-headed screw B and against 
Holes Machined—aA 1 ,-in. drilled and a 1%-in. reamed at D, the stop C with the screw D 
and one 2'/g-in. drilled and one 24%-in. reamed at E Holes Machined—One 1,%,-in. drilled and one %-in. drilled. 
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ONZE, —| {XC Oviprator 
VIBRATOR WORMWHEEL CASING —/ WORMWHEEL 


CAST IRON, 49 LB. $ Nol! 


VIBRATOR FRAME - 
LIFTING SHAFT CAP 


DETAILS OF DRILLING JIGS USED IN MACHINING THE ELEMENTS OF PRINTING-PRESS INKING MECHANISM 





a) 
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g Jigs amd Fixtures 
By J. J. Melexny 


Bdorin 


The demand for gages and precision jigs is getting 
more mMstistent every dav. owine to the Hecessity OF stteh 
tools in small- and = special-tool manufacture Some 
locating methods are much slower than others, and. the 
awmount OF time spent on iw dillierent schemes does not 
vlwavs give a corresponding degree of accuracy. 

As an instance, let us take a locating plate or precision 


jig with holes 0.250 in. in diameter and = located as 


indicated in Fig. 1.0 A’ great majority of machinists 
would probably button this jig. Whether they would 
mutton all five holes before boring, or whether they would 
hutton one or two and docate the remaining buttons from 
plugs inserted in the finished hol ix largely a matter 
of choice. With a limit possibly of 0.0002 to 0.0003 in. 


the final completion would be doubtful, 


In the first instance a great deal of time and patience 


} 


would be required to set the buttons, and the location 


} ] 











depends entire upon the tool makers ability. with 
micrometers. accuracy of the micrometers, and hts 
patienee Wm bya ne and resettu until convinced of then 
« « e e « «| 
| - e © < 
2 < ee © 
| ft ay : i bt . eG ‘ a ef 
(tT *. ©. : i 
} < € a 
} f1 . = - « 
.; 4 (- ws ‘ - 
' 
' 
“ : f 
FIG. 1 1 
are 
ja 
~ 
—————2_ HY} 
— . 
t 





Master Plug 


| 
t 


FiIG.4 








BORING JIG AND FIXTURI 
Propel lev iron. \\ iY hn it comes to setting up thre Wol 
mn the lathe, we have the second chance for error—in 
faulty indicators and in the amount of the tool maker's 
patience In trving to get his madicator to cro, 


Third, there are the chances of the piece shiftine 
possibly 0.0001 in. possibly O.OOL in. mavbe more: and 
it is likely to be finished without checkine. In any case 


the necessary time for checking is nonproductive but 
essential. 
The disk and button method | locating these holes 


uld be used, but this requires a great deal of time and 


} } 
tities | ( 


ypense making hardened and eround disks, 


In 


Which must be absolutely accurate. The chance for error 
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in indicating, and the probability that the work wi 
shift, still exist. 

The best, simplest and most accurate method, which 
is advised in preference to the others mentioned, uses a 


master plate, a master square. a master plug and size 
Lyla AS, 


With these we are equipped to bore any jig Ol 
eave and requ re ho oti r special tools, as the y are equal |) 
adapted for any manner of 
The ie, 2, 
scraped square and parallel with a hardened, ground ; 
aped square and paral cl W ba hardened, vround ali 


Spacnns 


Inaster plate, made of cast iron, is planed, 


lapped bushing. 


It 


from the 


of 


s hecessary on precision jigs 


might be well to show the manner trammelineg 


bushine, which 


.: o 
yu ) 


This is sl 


IOWh IN Tr, ode 

Insert the master plug A in the master plate. Asst 
that the greatest distances from the edges of the jig are 
ound to be 2.025 in. on one side and 0.875 on the other, 
as shown in Fie. 4. Allowine half the diameter of thi 
master plug gives 1.875 and 0.725 in. 

set mm the siz blocks of these dimensions and add a 
piece O thin paper To Use as Pp ool, Then bring the 
Inaster square up wainst the size blocks and tighten in 

fake out the master plue and the size blocks, and 
t in the plate to be bored. This brings the piece In 


e correct location to t hardened and lapped bushing 
wring. Slip the vlate on the turned plug in tli 
faceplate, and bore, 

For each of the succeeding holes take the plate olf the 
lathe, rut do hot move the square nevain. Insert the size 


1 
HOCKS, to be 


i Iweeh the lhiaster square and the piece 


After tightening to see that the 
lathe 


bored, test as before, 
faceplate plug and 


paper is 


firmly held, slip on the 


hole. 


slice eeding 


! 
hore each 


he 


d ~ method is fast and accurate, and work can 
hored within limits of 0.0002 in. to 0.0003 in. It is 
equally suitable for any desired location and can be found 
useful ino mat cases of accurate machining as well as 
for the boring of holes 

= ° aA° 7 — / nT oe) . 
Suggestions for All Shops 
By Fk. oD. Mar 

Small spring or half-spring brass wire should always 
e kept in the dark and wrapped up in paper; otherwise 
t will soon become brittle. The reason for this has hot 
een given, but it is a fact nevertheless. 

In hare nine pointed instruments made of steel, such 


] 
* Used 


by draftsmen and machinists, the heat should 
As the heat 


he applied away from the point. soon as 

runs down to the point, the instrument should be instantly 
Ithbhbed into a prece of soap). This treatment will result 
na wood hard end, and it obviates the danger of burning 





Cc steel, Comimmon vellow bar soap is best. 
. , , se . . ° . 1 
If a Job has been chucked and Is running true when 


tov! 


blows to quit, the 

Whi Ni 
allowed to run a few minutes before work 
the will | 


hecause the oil film in the bearings will have been forced 


be withdrawn 
the 


should 


e Whistie 
The 


] 
ie 


from work. starting up next morning, 


lathe s ull be 


Is geain hbeoun. Otherwise cut eccentric, 


iT 
out by the weight of the spindle and work during the 
nieht. 

In 


too] 
cylinder should be 


Of course this is of moment on a fine job only. 
mill fitted with a 
speed, the cut through a 
the 
leneth multiplied by the diameter divided hy ten, 


a boring 


right 
in) 


well-designed 
at 
made 


proper 
and running 


time represented by thy 
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Manufacturing Operations on 
Automobile Lamps 





SYNOPSIS Allhoug! lhe mahing of lise present , reatly Sin r] oval 





day lamps is a comparatively simple proposition The Indiana Lamp Co.. Connersville. Ind.. makes 
if pre sents a number of pro le ms that can only 1 tutomobile . Carriage al do boat in - of almost every s 
sol ed hy ar fual manufac turing é rperve nee, The ‘ nal ety, 7 thou } ts prir ’ 1) son Various size 
dite f ys of handling thie S/i¢ I] an / door } aris are f . logety ¢ automolh ly apps 

especially interesting. Several unusual machines Che ordinary s of ¢ iutol e. lay { 
for polishing reflectors are shown of very lew metal part The body or shell also forms t 








Only a few years ago practically everything formed 


? 


thin sheet metal in the way of reflectors, lamp bodies, 
Jamp shells, lamp doors, basins, heat bells and the lik 
was spun over forms. Now most of this work is don a 
much faster and better in punch presses, and the use of 
the spinning process is an exception.. The first oil or ga 


lamps used on automobiles were cumbersome and comp! 











eated alfairs and expensive things to make. With 





ascing of the large-sized o3)] lamne and the ai 1, ae 
pa ing of the large-sized oil lam and the simplificat FIG. 1. DRAWN SHELL AND DOOR PARTS 
of the gas type went much of the difficulty of manufa 

ture, but the purely electric type used so extensively now reflector. Alor with this are the door, hinges, hold 
is the least complicated of al To be sure, a large m ing brackets and ; w minor parts. The shell mav be 


ber of the smaller sizes of oil lamps are still used for of various sizes and forms. accordine to the 1 











Fi6.4 





FIGS. 2 TO 5. SPECIAL DEVICES FOR MANUFACTURING AUTOMOBILE LAMPS 


Fig. 2—Trimming and rolling door edges Fig. 2—Rolling in the wire groove Fig { ercing hinge and tch rivet holes 
Fig —Kick press fitted for piercing rivet 
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lamp is to be put. but the tvpe so made as to form n. thick, cold-rolled steel The first draw is 3 in. dees 


paraboly retlector inside ts probably the more CONNOR, and the second one Go. deep, At By is shown a door 
Vhese shells are made in drawing dies, those made from drawing. The pieces are made either from XNNX tin 
old-rolled steel being formed in two draws. These two or from No, 22 gage brass, according to the finish they 
draws are illustrated in Fig. 1.) The pieces are for a 12-in. are to have, and one draw is sufficient in either case. 


Che original blank is 16 in. in diameter and 0.036 These examples may be taken as typical of the other S1ZOs, 














> at 
A pPr, 


nk? 





FIGS. 6 TO 12. A VARIETY OF SPECIAL DEVICES USED IN MANUFACTURING AUTOMOBILE LAMPS 


Fig, 6—Trimming edge of a lamp shell Fig. 7—Simple polishing and butting machine Fig. S Belt tvpe of automati« 
: . . : . 
I '—-lectric lamp assembling stands. Fig. 11 


hing 1 chins lis st) \ more letniied vie of the belt machine. Fig. 1 
! l parts kia + enamel sp " outtit 
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thickness o 1! 
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of Operations 


ming, rolling, 
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Inakes a st 
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required, by the handwheel £. Thi ntire head and s necessary on account of a shoulder or other projection 
olumn mechanism may also be run in or out by means ol] on a piece of work. 
handwheel F. A special link motion operated by the Qne advantage of this tool is that more-than on 
hand lever G makes it possible to run the work in or out’ form of point can be made up and used with it as the 
quickly after the head has once been properly set work may require, 

Some of the shells are held on stands by means of thei = 
mountine brackets, as shown in Fig. 10, while the parts — ee S Mud, ° T 

; : , can : WPMECricas WOriInys OM a Lathe 

are being placed in them. The illustration represents : . 


the final assembly of this type ol lamp. By W. C. MAKLEY 


On parts of various lamps that need to be riveted, hand In the illustration is shown a handwheel the bore of 
work is employed exclusively. As a rule only a stroke o which is to be machined out spherically. The work 1s 
two of a hammer is needed in any case to fasten the parts done on a turret lathe with power « ross-slide. The piece 
securely together, Special anvils are used to give an is held in the scroll chuck A mounted on the turret-lathe 
easy hold for riveting. In most cases these anvils have syingy, The bar B is held in a bushing C inserted in the 
il cupped out place for the rivet head One of the outfits ; a 1 


is shown in Fig, 11. 


Many small-sized oil-burning tail lights are made 
Thev are manufactured on a sort of unit system, and ar 


} 


<0 planned as to be easily put together separately and 


then assembled. In order to give an idea of the method, A 

a complete and a disassembled lamp are shown in Fig. 15. rx 
Lacquering or enameling, where this finish ts required, ' 

is done as shown in Fig. 12. A De Vilbiss vaporizer is 

used, and the work is done inside ah od at the back of 


{ 


which is placed a fan to carry off all the fumes, or vapors. 





A 


° A, A ol ean ed sla ~ > OS 
Convenient Adjustable Gage 


By D. BAKER SPHERICAL BORING ON HORIZONTAL TURRET LATHE 





The device shown is” handy or the to and ga et and in a bushing ) mounted on the spindle. This 
maker’s kit It was first d ned as al oer ar is slotted at one end to permit the part ky, which is 
measuring small snap wav without th necessit of | ited at its center to the bar, to oscillate back and forth 

. “alla ] hea . ip line . " or 
surhning up plugs for each one, but it has since been fou a cairection paralic with the center line of the bar. 
to be very useful in many other wavs, taking the place of, Wi oring tools are inserted in the ends of # and held 

vy a setscrew. A small rod F is fastened to the part / 
) at one end. and to the cross-slide (; at the other end, 
G8 there being sufficient clearance between the work and the 
Git s e | 4 4] ] 
omit bar to permit the rod to pass through. 
In order to bore the center of the work spherically, the 
f) _ _ cross-slide is moved along the bed by hand or power, while 


} 


f the work is revolved, causing the part £ to oscillate 
ubout its center, where it is pivoted to the bar, thus 
the horing tools to move in the are of a circle 


a enera required torm m the work 





‘ csi ANOS li weaned , <P NY o> -)} 
Yr rOVe: ype of Wrench 
1 CONVENIENT ADJUSTABLE GAGE 
By J. H. Davis 


and being more rigid and accurate tl i, I vernier, ¢ When a chuck ts being used on the lathe, it takes quite 
account of its shorter measuring points. 2 <econds to enter the chuck key in the square hole. 

The three pieces 4, B and ( are riveted to form thi I have found that by making the wrench as shown in 
hody of the tool. They are hardened ai ound all over 


D is one of the hardened. ground and lapped measuri 


, 


. } } \ BaeReth ree) AM ) J 
pomts which side om the vroove th the voy « the tool, = = 
' 


= | 
It is held in position by the screw / and the nut F 
To use the tool, the points are adjusted to the work 
n about the same manner as with an ordinary caliper; 


4 


that ts, by tapping the points until the proper “feel” is f 
obtained, when with the screws tight. an ordinary insic 
or outside micrometer is used to find the exact assure 


IMPROVED TYPE OF WRENCH 
ment, 
On the end will be noticed a prec (7. This is also the illustrat on, With the handk rolny across the square, 


hardened, ground and lapped and will allow measurements the key may be inserted more quickly. As usually sup- 


eing taken close up to the end of the tool as frequently plied, the handle goes across the corners of the square. 
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Making Adapters for British 
Detonating Fuse 


By Frep HH. Convin 


Although these funnels are generally u 


tracted. 

















, q 
SE NOPSIS—A_ compar ‘ singly, they are occasionally stacked up as shown, to 
yel one which requires splitting into several o save floor space. 
/ \ / , . \ j tid Page i; \ i i a a | iyi ry’ . ] . | 
ous 10 tWMerease ji ter re ace "he adapters are now ready for threading, none of 1 
} oan j j : j . . 1 ray 
rork, llere aan if } Velidve S Onid WON? ‘ ne done on either ol thy nutomatics Che third one 
rale operations, allhouah Ard tipeadine sa j figy? < the tappine of t thread } { 
hye relsppote a how ! | in - - used hh coOnbechltle 
, } 
with the British detonatn Mark-100 fuse. as itllostrates 
on pa 9. Vol It is made of machine steel 1!) h 
- A 
4 
a 





“USE USED ON VARIOUS SHELLS 
(dintmetet aia scree wee itt 1] Ise DOCYV. Dhla 
connection for the vane, 1 is screwed inside 
wlapter. 
ry . ’ 
Thy se pleces are ap reEaL wil “tock on Nat 








ADAPTER FOR BRITISH NO. 100 DETONATID 


























\eme automat No. 56. the rst eration beine s 
Iie 2 The adapter bla =< then to 1 Cle rid 
, | \ ] P 4 +! ’ 
tutomatic, sho e ti niuiea- 1] R TION CLEVELAND 
e for s Dp rn | ’ © simply counter- (oN I 
mores The ireve ¢ ‘ tis Sho 
The chip-drainine pans. s >, are used in Ms being Co ‘ ith althonelh 
onnection wit moth, thre second operations and hand turret is preferable \ tapper tap held in a sunita 
are found Wo? ble chuck on the lathe nal] TTL e adapter is hel 
n the turret lover the tap. WI 
! Liv i! | 11 reve ] 
fase am a - 
f . 
/ a 
| ey, * oe ] 
} fa r | ' a I ) = 
| } j | ! 
— > = | I 
A Rael = 
i a } - 4 
Mi L t t 
fi re - L 
FIG. 2. THI! ns \'1 ot SECOND OP] \TION—< NT Lhe i 
Machine Used Natic« A N t e | Cle 
Spe il) Fixtur Ni 1 Fix 4 | 
qjaves Se Il 1” “Sy } 
bre t ‘ ; 
1 ’ ‘ 
kind. T : ‘] ’ 
Kin, 1 ure s ire ely lared funnels C4 z ‘ e operation r 
the lower end semewhat smaller than the top « ul if It is ti 
ordinary galvanized-iron bucket. They are plac Th ext operatic . tt threads on the out 
the machine, and the ss are shoveled into them fror de of the adapt this also by i pla { { 
7. = ri) 1) " 
the machine pan, | T allow ai lareer proportion o Phy . doit spri clue md a self-onenn 
the oil to drain into the bucket, making it immediate die ol for the thread Dir (ieomet 
Ava ly ile rm turthe. ~t ha cl is ( oto a ( Mi Al a! Pr War ey & ~ 1 ( | P a 
ugal separator \ e remainder o the oi . a wor 

















ita FUNNELS FOR DRAINING OIL FROM CHII’s 
PRIOR TO CENTRIFUGAL SEPARATION 


| LL) 144, A zz 4 
74 j 
| snide ~ 
a _~ j | LZ) mame | s+ 5) 
epee 77, 





THE THIRD OPERATION—TAPPING 


Machine Used Hand turret, Smur & Kammer 
Special Fixtures—Chuck-in turret and tapper tap 
(jagzes—See Fig. 10 

Production 150 per he per ? hin 


| _t | | ill 
| 





) 
| 





| LY 


ees 
OPERATION 











FIG. 7 THE FOURTH biti WADING 


Machine used Hand turret 


Special Fixtur Self-openin ! head 
Gages—Sce Fig. 10 
Production su0 per hour per machine 








SIMPLE DRILL JIG ESPECIALLY DESIGNED 
ADAPTER WORK 


FIG. 9 
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FIG. 8 THE FIFTH OPERATION—DRILLING 


Mane ne Used—Leland-Gifford drilling machine 


pe Fixture Sellew two-spindle drill 


ing head 


per machin 








kK + 7” 3 
a 
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iG. 1 i iES USED FOR THE ADAPTERS 
A—Diameter outside screw thread B—Diameter o* 
! n pa ‘ I eth of screw D—Total length E—Diam- 
eter and depth of recess at top Kk—Diameter and length o 
t il thread G—Diameter of small bore H—Depth and 
distance of keyhole I—WDiameter of keyholes J—Low or 
not oO lia ter of screw threads 
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A fifth and last operation is «i 
the side 


spanner wrench, as shown i 


done in a simple drilling jig. The adapter A fits into th 
block B and is held in place by the hook bolt C, wl : 

a rounded surface on the inside of the hook and a ‘ 
handle DV at the other end. It is held closed by 1 


spring F. This hook bolt is swung to an angle of about 
vO To 


deg. releas and 


FE affords a stop for the handle /) when in a 
sITION., 

A two-spindle Sellew drilling head has been u 
a Leland-Gifford high-speed drilling mac! 

Fie. 9 shows a very simple type of J or this 


It has been used by another contractor maki 


The gages used are shown in F 


Imcreasing the Usefulmes 
«< 
< D) « 3] 5 oe I '®) 4 ns t . 4 ~ 
a Radial Drilline Machine 


The standard pattern of radial dri r 
equipped with a drill tabl r ree O rs 
large enough for one job at a til By provi vas 
table at 1 eht angies to the standard tabi 
increase may be made tin thy il il 

In a machine shop dri Y¢ automob = t 
arrangement Was possible, as tw s were used, « 
each table. 

When one table with cast qd yig is re 
ting the second table is load vith part |} 


werore, 


drilling of the st casti The machine arm i 
swung aro | to the ‘ ] WW ey 
ready. This method of mndling th Wo m 


almost continuous. 


Drilling Long, Small I 


- 
ro Ba 
q es 
& >» 


Not 
small hi 


No. 30 « nd fro 
: a 


straight, resulting spolled wort | ave 1 
to overcome this difficulty. 
The drill shou d be Toul so tT ol cut 
slightly longer than thy otnel = ils l 
produce a hole slightly larger tha ie diameter 
drill but ) seltecti \ if ar 
can be made fairly close to t desired siz | 
of this drill seems to be to break up the « sal 
the drill from sticking. 
In holes of these sma } s onl iM ! 
he drilled before withdrawing t drill ( 
oiling. A great deal depends won getting t 
started true, and it will I | advantaveous te 
the hole with a short tool, the we olve 
chuck. It is well to have th ll tt 
into a tube that can be ma ut, 
shifts forward in the tube as the ho eepel 
held by a setscrew in the tub 
If these suggestions quit tisfa ( 
results can be obtaine: ut the wor is slow. 
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; ry) mi te |G sott steel A creat cle } 
ire mu t ( t ‘ nto the hole duy 

eration of drilling, a e lard oil thinned wit 
we is about 1 vest lu nt to use. The spe 
we ¢ t s usually emploves 
uld be very delicate and 
Care Wheel Lifti: ny, y Device 
By J. A. LUCAS 
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Johansson Gages in Tool Making 


By Louis RUTIENBURG 








st recent aid in doing work 1D the machine-shop tool- 

SYNOPSES Vew loois bron : methods, Sev- room. It is therefore but natural that, as these gages 

of those developed in toot maning lu secure came into use, methods were brought out or discovered 

ve use of Johansson, or Swedish, gages have to gain the greatest possible benetit trom their accurac\ 

" (heres Ppueeue nlo tis artrete, Theu and case of application. \ few of these applications that 

SC OFINGS CUSE , cerlauml . ’ ecurate now used daily have been vathered tovether imto this 
surencenHes ticl 

\s a rule. all such set-ups, or methods, are simp 

“One good turn deserves another.” Every major in- — and need only to be showrt to a me hanic to have him see 

vention has a following of innovations to adapt it to its ow thev are done and to be able to do the same things 

arious fields of usefulnes Likewise, new machines bring misel So it seems to me that only a small amount of 

herve rracesses, and ney tools bring new methods, The deseription is needed b twerican Machinist readers, as 
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APPLICATIONS OF SWEDISH GAGES IN rHE TOOLROOM 


Kr l Direct measurement of snap-gage Openilts lis Direct measurement of fixture slot Fig. 3—Measuring 
accuracy of right-angle fixture Fie. 1——Measuringe distance from pad to bushing in a jig 
. ad sae « ] Pad { +] voantol 1 nee ' | lly , vy how the S lich oages are actually 
WPeTLUILV, SATIL ANG CHO Ol wot nventor and user are The TtUSLrations sihow ilo the Swealsh Gace are actually 
necessary to get the most and best out of any departure ised! fol measuring or che king other vages, J1gs and iiX- 


a device or a discovery. Only — tures, for laving out, and for setting indicators for in- 


from the usual, whether it be 
1 few vears ago Johansson, or Swedish. wages were the snecting. The bene (+ that comes from using methods 
_ =e : 
*Chief spect Davte | ne Lal itories ¢ h as these ts the wreater case and eertainty with which 
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measurements can be made. The gages should be thought lf a right-angle fixture is made so that it is out of square 
of as tools to be used by the tool maker to save him time only O.0OOL in. at a point 6 ove the base, the job is 
and worry, instead of as mere references to be consulted considered pretty accurats Tl Tiss ind feeler tests 
only when it is necessary to settle some dispute. for such a fixture, using a standard square, are familiar 

The first application that I show, in Figs. 1 and 2, to every tool maker. Fig. 3 shows how to measure—not 
saves time and secures a high degree of accura my tin merel\ Test in angle plate under such conditions, The 
direct measurement of snap gages and fixture slots. It one shown happened to be a little wide at the top. A 


is hard to conceive of a simpler scheme than that of fitting Johansson block, size 0.1001 in., was held against tl 





ae, " 


— 






































FIGS. 5 TO 8. OTHER APPLICATIONS OF THE JOHANSSON SWEDISH GAGES 


Fig. 5—Measuring distance between gage openings Fig. 6—lDete inine thickness for a striking block Fi i—Spacing 
holes in an indexing fixture I Spacing holes in a drilling jis 

together the necessary gage blocks and then trying then ottom of the angle plate by the square. The next largest 
into the opening or slot that is to be measured. lock in the ease, size 0.1002 in., was then tried at the top 

Gages wear rapidly, particularly when used for shop of the plate. As both gage blocks were held in place 
inspecting on grinding and lapping operations. A dilffer- the same amount of pressure, there was obviously a 
ence of a few ten-thousandths between the gages Us dill rh in dimens s Dotwe 1 top and bottom eq ial 
operators and inspectors often causes disputes. Thus, » the dilfere 1 t sizes of the two blocks. In thi 
fa ilities that aid inl the I aking and inspecting 0 l case sl mn, 1 is difference was 0.0001 in., whi h wi 


’ ! 1) | 


7 . : —— 
gages used mm production earn Proat ¢ cle Ss. il hate 
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we mest common cause of 


head-scratching in the 


Loo to measure in the drill jig trom the rest pad to the bush- 
ontis a job having points between which accurate meas ing. ‘The method illustrated is wonderfully simple, quick 
urements must vm Made. but whi lh are so sit lated that na accurate. 
thr ive difficult of access. ‘This condition often causes | 

ihe riervciradhde ice) 


iv. | shows how to 
se Inaccurate 


measure the 
makeshift 


adaptability of th 


4 methods. \ mve, Tl 
pal 7 : rhe = = ! ! 


E: . Vhere tT VW 


Opehihys ih oa sliap 
e¢ Johansson svstem olf 


racvibly 
As nece roblem Of measuring the distance between two 



































iS 4 APPLYING THE 
Fig. 9—lL.o« ing hor 1 f 





SWEDISH 


i bored } 

















“lots in | a > The distance merwee the two vave « Serle ( o t B ¢ ‘ , . i 
ings—gives another idea of its usefulness among thy ombination, to avo ( sion i 
requirements of tool making and inspecting. Thy is- standing 


tration is self-explanatory.  Ineidentally, not on . Of course. 1 3 e process the in 


accurate measurement made of the distance between th vector mm checkin le ig en finishes ie. 11 0 
Openimes, but the paral mii 0 fhe slots, bot | th Ss operation uit tit re if kar md 
] j } ’ " 
and herizontally, can also be noted accuratel Ss used o1 as a convenient il lo olding and ad] | 
? 
When bo Wes must be so des ened that the . vr the a niiicator. s the top of the st 
4] 
Tam therm accuracy. thy ri - | Tle wit =1 1) 1 tne ¢ ] ral Stan yo lon = 
slacks mtTweenh tT kl and thr me. |" e® Tlme-cons | ( a —«*}) 1 ‘ ! ( Tine pore s Cony nite 
ing, comparat vel naccurat ret lan ol « t-nl- 2 ‘ pricd pepenns wi oT ‘ ane ” i ‘ 
thr one usually emploved for itting These HO ~ 9 t) ives nha The means i pre s 10) oti a ! i! 
shows something vastly different Swedish cage blocks ; roduction It is tool t ends tse to is 4 af 
Ssiipp dound rm tie al. When the co rect combinat X cs ts nh vagineg a \ | 7 vo Silt 
j  « ’ » ’ 
oune, ( hihientor shows marae =H) merweel ‘ “SHOW nN | ve i“ | yt tT ita - a 
} ' , . 
wise, | eC Cony ned ! ( ness Oo | Le Be row ~ = Thy ( 1 to il Lrorh cot CPL notin vO 
, 4? } 
noted ihe foe striking rion Ss vrounm toc exsDon tion was rep ‘ te ov ‘ at wi « sith > 
= ] 4} 1] 
\ lost) 7 if taxes The ski 0 the most pamstaking } ° ‘ moO ~ ) ditist the ¢ } ‘ > oat tly nimidiec o 
? 
enndh = | ] om ~ T v fav n u te ‘ hee nee « | ( i { i! ) 
irate Ving TATures, (on work o ~ nel. ¢ SputTeS sSome- t ~ yi be we } tiv ) ) ) an ~ Linn 
mes Arise between the tool maker and the tool nsinat “traivht-ground s 1 wil I= 1) nel OL500 


braout “the wa the vernier was read.” \ simplified metho ( nension mrdwe ‘ ! = nit - O.50000 rn. \ 


Wt Is lye vona chispute Is wUSstrntes ! ig £ Swe repre oOcKk Of thy = Ss = ( le ( =i The dia wm. res 
THICS ymilt 1 +O thy proner | net ee] Tween Stand- ero \I] vork That is wil 1) ‘ nits ss \\ not n 
1 ] ] 
mr’ niles ny Tin oles Whos spac 1) ~ ) ‘ rs ‘ 1) cute Poldite ) ! i mtions et 
Tl = Silliie method iS ney ed a uall wel] Ta) thy meus ~ i 7. Tike 7 wll 
’ , . 
emenrt of hole s macing rr dri jigs. jo Ss. ni n in t ye 
. ’ . ‘ , 
ne work Tor poring, | 7. vy. Tn the itt ew a trans 


Poanttteaa.d ff » Tay, tt Agmans 
held in the ler chi = the startin mint fo WCULUIMaSs Lags fo Fit Around 


the measurement. From this the dimension is a Curved ourirace 


. . 
ith reference to a standard plug in a hole. \ sin By S. I. Coor 
measurement n elt e mac tO sore relerenct Si] et 
it i ( enicte te) 
on thy Wo 
. ) ‘ nitter | ‘ fo thee ONtreme 
In many too! rooms the setting of buttons for locat : 
, ‘ wie On cre tiv reat adeal « 
oOrmne operations Is a slow, te OUsS Drocess \t 1 
’ " , L “ ] ) tT; ‘ ripe ; 
‘ime Wsa method Tiat trequent provokes nN cl ) 
mit especially when a finished tool is rejectes ' 
neone slipped in readine his heieht eno Wher 
vy 0 vag , : 
=~ 
stitute Jo Ansson s on ron ~ 7 t ls j ens 7 


\ comb ation o HOCKS IS selected, COrrespondtl 1 . 
istanee on the wottom oOo wo The Ton o tive t 7 d “Wy wh 


ravi , A 
fon This dimension is the distance given on the dri . : Qi 
' tt 





ton cdlameter. Vow set » The ne HOCKS nN 


_ _ c mln r9 aww f 


intil the pointer registers Cre, \\ thout distur il 1 Pe 


7 etnal comb natiol “ Tih ere HOCKS. Sele ‘ i 8 > 


ombination co responding to thre location o sitton No. 1 = 

rom the side of thr jig iy : j ro oovel > t 
} ] } ’ = ‘ . ” 

md adjust the button this second direction Phis 


. . ” ~ ~~ ~ e - 8) re v 
oe ae ‘ Ko 


} lie Tie Ocartion of tte \ . l. 
Vow leave Tite Lop vlan D The oO nea col i! Cc 


projecting slight ov ts ‘ 7 tive MKS VrrTacH ST oR ( " 

needed ana pro eo lo locate mutton V0) % ! Tike “il 

bianner. If two buttons are so located, ( I Pimaktone ' ‘ The us 

stacks of vag OCKS, CAE ng a projecting blo to ra l- inh ! 

ndicate the location of one e tops At 1 is ow i) assernb 1 Tin aw table. 

stacks ndicate thr ) i) ‘ | second 11 s how vel () Othe \ I ‘ el PVA thi 

eas oly t ‘ , ns S ( ‘ ( tt ~ Op r at cw condas 
1] e mathas vol thy ( t rriit- ay) | }} ‘ ‘ ] cit 2) 
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hoth edges, ihere should pe a small hole bored near one 


end about 1% in. in diameter, to hang the rig up by when 
not in 
The the D, are 


viven in detail, and no difficulty will be experienced in 


use, 


hook and wing-nut, shown at (' and 


making these two patterns. The castings should be made 
of bronze, and what little machine work is required may 
be easily done with the pattern-shop drill press and a hand 
die borrowed Two 


tap and 


i 
castings of each are required, 

The standard 1.-in. washer, shown at £, 
Obtain The 


device will be apparent to any pattern maker. 


from the machine shop. 


will be easily 
use of this 

If a little 
time is spent in constructing it, the saving will easily pay 
for it It will add to the efficiency of 
the pattern makers’ old standby, the circular saw. 


found. two o-in. washers. 


many times over. 


Indexing Work Tables for the 
Drilling Machine 


that 
for various shop jobs, or for holding jigs and fixtures, 
are shown in Fie. l. They are made by the Mueller \Ma- 
chine Tool Co., Cincinnati, Ohio, and all the radial drill- 
ing machines in its shop are equipped with them. 

The slotted tables, 
circular part is 18 in, 


Two indexine work tables are extremely handy 


are $l, in. thick. The 
Most of the tables 
but as many 


16x26 in., 

in diameter. 
are bushed quartering for the index pin A, 
holes can be made and bushed as the conditions require, 
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Annual Manganese Production 


The manganese ore and metal industries continue to 
undergo readjustment, but the impetus given the domestic 
industry on account of the shortage of foreign ore has not 
brought forth the production that had been expected. 
Important exploratory work and preparations for milling 
have been carried out at several mines in Virginia, Ten- 


nessee, Colorado and California, but except 1m the case 


of one mine this has not vet resulted in production, A 
close estimate of the production in the United States for 
1915 cannot be made, but it is very doubtful that it 


exceeded 6,000 tons, as compared with 2,635 tons pro- 
duced in 1914, according to the United States Geological 
Survey. 

The the 
manufacture of flint glass and dry batteries has been 


shortage in high-grade ores for use in 


keenly felt, and several dry-battery plants have been 
forced to close down. 

The shortage of imports forced two important steel 
producers—Jones & Laughlin Steel Co., of Pittsburgh, 
Penn., and Maryland Steel Co., Sparrows Point, Md.—to 
the 


This is noteworthy because most of the domestic ferro- 


devote furnaces to manufacture of ferromanganese. 
manganese has heretofore been made by two subsidiaries 
of the United States Steel Corporation, although several 
more firms have ov casionally contributed. 

Efforts are being made to conserve during refining the 


iInanganese contained in raw pig iron, thereby reducing 


~ | 














APRON JIG 
TO TABLE 


INDEXING WORK FIG. 2. 


TABLES 


FIG. 1, 


The feature of this type of table is that a jig may be 
holted to 
holes may be drilled in the piece before removal and with 


it; by using a radial drilling machine, all the 


the minimum labor on the part of the operator. 
ig, 2 the cC tables 


drilling jig bolted to If. Fig 
a lathe saddle clamped to it. 


shows one of with a lathe-apron 
3 shows a similar table with 
The size of the tables makes 
them strong and rigid enough for any ordinary shop use. 
Besides the heavy center pin on which they revolve, there 
a circular slot, 


are two heavy locking bolts, working in 


to clamp the table solid after locating. 





BOLTED 


| 
f 











LATHE SADDLE 
IN PLACE 


FIG 


the amount of ferromanganese that must be added to 
make steel. If these efforts are successful, they will mark 
an important advance in steel metallurgy. 

During the first 10 months of 1915 
proportion of the manganese oxide and 
The total from the 


South American country was more than twice the average 


srazil supplied a 


very large ore 


that was imported into this country. 


for the preceding three years and partly made up for 
India. The 


receipts from India were about one-twelfth normal and 


the failure of supplies from Russia and 


from Russia negligible, 
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Tools Used in Machining Small 
Connecting-Rods 
> GLEASO 


by | 








SYNOPSIS li ‘ eseriu ‘ = 4th "1 Ie Iho oot 





sed when machining connectind-rods us 0 Operat ~ ers to t 
j ore (rad / / / / Stra ele ~ ) wo Tihs 
} 

iL relive rst ¢ a ii ‘ tow ) ) } L ) " j if 
bio hie arde Ci 8 Youd and Wish bored, spindle and mserting a rT=s pM cutter, as shown, Iba 
ocdling plug is then use o cenler the rod fort od is lined up V-slots clamping onto the bolt lug 
subsequent operations, i pene=sidle | and is securely held by the clamp Chis method insures 
. : j } 
wmihich ws lightened advatus uMmrnesr S yu / ; enment and « ones » ete) moun the edeves of the 
M : 
hocdiind rod iS WO ; wit a) ~ 

Qne man puts out JOO ‘ () cin ‘ two latin 
Tha operations observed: Wher That mine a silat emovilhg oy nh. OF steel at the cent ol tin orgin | 
necting-rod are of interest, and here are shown the tool: ethod of tooling is shown in Fig, 2 
ma methods used. niso the times and yrroductions for « (peration 5 is tinish-boring the irgve end eit jig Th 
MpcracLon. made Tron tWwo Jaw chucks Wit \ wwes, a showh, tt! 
Operation 1 is straddle-milling the small end or pist ollowing the same lining yas im operation 2 T 


"eh ~ rlote j ! worl tere miween | 


pinend. Kight rods are machined at one setting, | 




















7 








“= 


Klis 1 Tq 4 MILLING AND BORING (MOLS FOR CONNECTING -bL0O) N -~ 


Fic. 1—Straddle-milling the rods Fig. 2 Rough-borins ree en is Finish-bor we « ‘ i Drillis i 
P , ’ . . ; 4] ‘ , ’ 
it cach ena mm the usual nanner ana head up i i ; = TO the face OF the chi lwo (MIS alt a ‘7 
! } } } ' . ry ) } 
) Lhe jaree end and the web at thy small end. | lis Ojle ( ne and one tor tacin j acing of the sice = rere 
4s . : i : ,; 
cration couls 7 Improved upon b ning up the smal neausuring trom the center ol the V-blocks. One mat 





, , : ~ vy . . . . ' 
nai} lhe clamp serew mr avainst a “DiIOCK, aS I Opere tz out 250 pe 10-] : , on ¢ ' : | he manne! 
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5 refer to drilling and reaming the 
piston-pin hole in the small end. The 
with the faced side down, bringing both holes at right 


Operations 4 and 


is fastened 


rod 
ingles with the web and parallel with it. 

In placing the rod in the jig the smal! end is centered 
by a V-slot in a crosshead held by spring tension at the 
The large end is supported on the bottom by an 
When in 


s screwed down onto the rod to hold 


back. 
uljustable pilot perfectly fitting the large end. 
place, a bushing | 





SS 
" ' 





FIGS 


DRILLING, 
bolt 


MILLING AND 


Fig. 6—Drilling 
Fig. ’—Facin 


' FO s 


Fig. 5—Drilling holes for in lugs. 


it during the operation. The reaming operation may be 


easily followed. One man puts out 300 per day for the 
two operations, 

Operation 6, facing the opposite sides of the large end, 
is done on the drill press with a facing mill. The output 
1,000 per day. 
and 8, broaching both ends, give an output 
500 per day. 


for one man is 

Operations ri 
for one man of 

Operation 9 is drilling the two holes in the bolt lugs. 
auviliarv head is fitted to a 20-in. power- 
It is 
held at the drilled end by washers, by eccentric clamps at 


A four-spindle 
feed drill press. The jig is made to hold two rods. 
One man runs 
The 


the lower end and is supported by a pin. 
two spindles, with an output of 300 rods per day. 
jig as used is shown in Fig. 5. 

Operations 10 and 11, 
the clamp screws at the small end, are performed by one 


He 


drilling, tapping and facing 
man on a three-spindle press and tapping machine. 
completes 300 per day. 

and reaming 
the pilot hole for the bushing and drilling the oil holes. 


A pin that fits 


Operations 12 and 13 refer to drilling 


The jig for drilling the oil hole is simple. 
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into the reamed hole is fastened in the center of the shaft 
at right angles with the end terminating directly under 
the drill bushing. In operation the rod is held up against 
the bushing, as shown, until drilled on one side, then re- 
The rod is turned over, and the operation is per- 
One man completes 300 
The jig as used is shown in Fig. 6. 


leased. 
formed on the opposite side. 
per day. 

Operations 14 and 15 are milling the radii, facing the 


lugs and splitting. Four sets of mandrels are in service. 





a 


"ACING AUTOMOBILE CONNECTING-RODS 
and reaming pilot holes. Fig. 7—Milling radii on lugs 
lues of rods 


While one set is being used, as shown in Fig. 7, the oper- 
ator is setting up another. After milling the radii this 
set is placed in the next fixture, Fig. 8, where the lugs 
are milled and split. One man completes 250 rods on two 
milling machines. 

Operation 16 is milling the clamp slot in the small 
end. It is a simple operation. One boy does 1,000 in 
10 hr. 

The time required for 100 connecting-rods is 35 hr 
including trucking and inspecting which represents a 
creditable rate of production. 


— 
x 


The Production of Goe'd in the United States in 1880 was 
$36,000,000, while in 1914 the total domestic yield was $94, 
500,000. The world’s output of gold is approximately $460,- 
000,000, of which the United States produces 20 per cent. It 
is not possible to give an accurate estimate of the total re 
serves of gold ore in the United States, but it is safe to 
assume that they are sufficient for a long period of years 


Advances being made in the mining and treatment of low- 
grade placer gravels by the introduction of larger and 
efficient dredges that recover practically all of the gold in the 
As in vears past, the supply of gold will continue to 
Alaska, South Dakota, Ne- 


are 
more 


gravel. 


come from California, Colorado, 


vada and Montana 
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Data for Punch Presses 


In the illustration are shown data on punch presses 
that may be found useful by designers in making punch 
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Practical Men ? 


This sprayer is primarily intended for painting coa 


or box cars, either wood h Oo! steel, but can also be Used 


in painting shop walls with oil or water paint, or ever 


whitewash. It will be found extremely convenient it 


























‘ ~ , ~~? ] | ‘ I Fi dri: ict . 
and die tools to be used on No, 4 and No, 5 Adrian any shop having air available. Josern K. Lone 
No. of 1 Ovo en! 
PressSpeed A B C D I a ; - Renovo, Penn. 
} 100 ’ . a - = ' * 
sof 8 2 2 73 7 7 > 142 Wb 2 
75 7 1 » rd 1 a” my y ~<A 2 ‘So jz 7 = 
ws} 9 3 ) Ss] 10 sf 2) 2% Iwo Forms of Wire Benders 
o. of In another article are shown a few simple types ol 
Press Speed M NO P Q R Ss i { \ W ; 
} 10 henders. In this article are illustrated two of a more 
U 7 33 11 » 9 10 10 ° » 
150 complicated tvpe, both usu u thy Drake bend, Bot! 
hg 10 ; 7 2 1 ’ 7 } } } 
Ae have been made exactly as shown and are capable of ar 
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PUNCH AND DIE DESIGNING DATA —————“ 
tJ Ly 
presses. There are also supplied data required by the a —— 
lesigner regarding the minimum and maximum sizes - 
f tools which can be used in operating. — D> | 
Hartford, Conn. W. F. O’CoxxeE — 
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A Home-Made Paint Sprayer = | 
- (a. sm | 
The paint sprayer illustrated requires very little de- 
cription, as all essenti: sions 3 he hod « — 
ptio ull « tial dimensions and thi meth rf a. rae 
nstruction are shown. It is connected to the air 
. . . BENDING FIXTI 4 SING I ] ND 
line at A, the air pressure being controlled by the handle ' 
Bb. Pressing this opens the air passage by forcing the output of from 1,000 to 1,500 per hr. of No. 12 spring 
alve OH, downward. The passave of air through th a at wire, Fig. | shows views #@ lhacn e tat proau cs 
D) forms a vacuum in the suction pipe # and draws paint end as shown in Fig. 2. 
from the bottom of the can thro vh the pipe / Th In Fi 1 A are the « | rake Ix rs, #B the form. 
amount of paint is regulate:| thumb-scr lve G ( on \ | ma machine ste 
a 1 w 
aw | i eb ‘y 
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HOME-MADE PAINT SPRAYER ADAI" 





hk SHOT 


WALLS AND OTHER GENERA.YW WORK 
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ie hardened, 12 ts a ared handle which actuates thr being nicely graded in general size in relation to their 
rack A owhich makes the final bene thickness. 

In action both handles are thrown back. Place the The common one-cent pieces, if me w, will he found to 
vire in the slot #’ and against the stop G and pull the run almost to measurements of precision, and they are 
randle // the full stroke. This makes the double right most convenient for even quite large work. The only 
rporle vend and introduces the extended leneth of wire trouble connected with their use is the general desire o| 


the human race to appropriate them. 


Perhaps the most precise work, when quantity is co! 
| | : 
sidered, will be found in printers’ type. Ordinary typ. 
> of a given size will, in one direction, show practically ne 
A " 

“J , A i difference, and for a eal deal olf machine-shop Work 

a l : ;, ' . 
C , ) ‘ hetter parallels can be obtained. Since the introductios 


+ esi / 
A eats I" of ee é ; ‘1: tenes ; “—_ 
— —_ ol cold-« rawh squares aha Hats, there is at ilk? 610 


" wrallels for general use a material that is verv inexpe) 
| ’ sive, as If Costs hut a ew cents per poured and only 

{ | | : i 
Lh | | ; requires cutting olf to be ready for use. When the pric 


of these parallels is compared with the cost of those mad 


| vs B Oo 
sf ’ , 


cast ron and planed up In the shop, it will be Louie 
1] 


e that the cold-drawn material will be nearly 90 per cent. 
ATi 4 } 7 J A cheaper and just about as accurate, A. R. NEMour 
| © ia < } Vew London, Conn, 


a > Attaching Emery Cloth to Disk 


—--— — — _ . - 
‘ | iw . 
mi -——— y | tiv lustratiol - shown a method for attaching 
oe » | emery cloth to a disk. A ring A. 14 in. in diameter, is 
| rrvacle to fit mto th recess of The CIsk. 


oA A , , 
: th | | rd : | This rme is then lard in the recess of the tron forn 


bpd itt Band the em ry cloth ¢ nlaced on the top of the ring 











FIG.3 


BENDING FINTURE FOR RIGHT-ANGLE BEND 


lo thre slot or th postition To niake thr Whe Petia hye a 


pull the handle AU to make this bend. 


ie, 3 shows another bender mak ne one rigvht-anvie 


bend and two other right-angle bends ino the opposit 


st bend, as shown in Fie. 4. 


{ 
Hane of the 


This machine works on exactly the same principle as 





the first shown. ‘The first motion makes two right-anyle 
hends, but farther apart The second operation makes | 
thr single bene 1 are the cdouble-acting brake or 

nders, which wor n the bearine 2B These eOTIerS 
Wve pinions at the rear which engage the rack ¢ Pisa 8 ZF, 
inele-awetine DPaie Whitel Dbelhads aroune at ty / 


Grand Rapids, Mich. C. Mason, 


ATTACHING EMERY CLOTH TO DISK 





Small Parallels for Shop Use e disk Is then forced down onto the emery cloth an 
, toy thy ne. When the disk is raised from the form. 
There is no difficulty whatever in producing machine the emerv cloth is held to the face of the disk bv tiv 
shop parallels, provided the “!7¢ Is l., In. OF more, but rine. ‘| hy elon = Of thre ecmery cloth are then trimmed olf, 
there is considerable difficulty in making small accurate Naugatuck, Conn. , A. EK. HWoLapay. 
parallels, And when made, they will usually be found ous 
to have cost far more than s vel rally SUP Poser a any- ~ 
thing like an accurate record is kept of the work. There Holding a Spring Without 
' oh) , , j , ] : 
ire, however, a considerabl vena o commercial a Pim 
articles that can be used for parallels, and their cost is 
nsignificant. The illustration shows a method of holding a spring 
The first of these is the Woodruff key, which is known on a spring pin, such as is used for backing up lock bolts 
to all machinists. While the faces of these keys look and lock pins OF Various sorts, espe ially those seldom 
somewhat rough, they will be found extremely close to requiring removal. It will be noticed that by this method 


} 


mnV given meusurement: aye thev have the ad antave oO Tho poet - Tee ‘ 
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It takes time to scribe, prick-punch and drill for a 


pin, especialiy if it is done on the assembly floor. sy osition of strap slot ar 


the method shown, two chisel marks serve the purpos Che operation to he 
Dbiece Was as follows: 


} 


Sipe, Lik uding ( rve To 


hol s for rivets, 


warrant the expense of 


robablity that the slo 


bsequent bending op 





assumption, It Was ba 
NG A SPRING WITHOU' IN 
HOLDING A RI WITH ‘1 nrevious exnerience © 
] } } ’ T { LOOTS ha nalo 
equally well, and the work can be done much more q ' ; 
: owl ‘ ~ ) 


than by inserting a pin. H. B. MeCra 
Charles City. lowa 





a | hs - , oa Gbéeane 0 ) ‘ CO once 
Tools for a Strap Holde which corr t 
ripping lat ( wil 
Simple tools that are perfectly satisfactory inder the trip at G. was secured t 
conditions that govern both their desien al ‘ rive rews throu ” WN 
the greatest return tor the thought and mone spent e adapt ’ 
them rews as shown 
A set of tools of this nd is illustrated herewith \fter blanki 
The article To be mad Wis a strap roll r. O| bracket, ith the tool show |* 
} ; ? | ] 4h +, } 
nat was riveted To a loading tra\ Phese lO ne | : = turned to t 
ire used in the navy for teaching the men rapidit (’ to the contour des 
loading the guns. The appearance OL the strap holdel ped to comer wit ( 


when riveted in place is shown at A, Fig. 1. Here it is terial. 





_ ; 
ke { - - Thi oul 
es f° y 
. yy 1] , lig | 





' ~-~< 
a 
Ss 
, a 
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‘ t 





THE STRAP 





BLANKING DIE 





BENDING 





THE 


shown in the final shan 


There may be a divisi 
holes and slot shho 
follow-on tool that woul 
the blank. This idea was « 


number of pieces to ty 


econdly it was thought 





i t a showin ti 
; 
. . . 
ormed To! producing this 
Irom str brass: bend to 


trav; punch slot and drill 


opinion as to whether rivet 


ve Decl unched with a 
Oe tiso have mince 
| or two reasons | 


( aie hol 1 mur to 
’ ompticated tool ma 
5 3 Was a ery reat 
( ¢ dcdistortes ! 
While this was mer 
t ery best of data 
7 , 


ist Lyte ( tiv 
t thr 2}, the contour 
” produced, Thi 
1 j j it ol Tih 
ry ~ Tey men NI 
1 olster Was sé red 
( ster) ile 
\ rs ent to iv 
. ottom too 
( nt 
oOo B Was of ¢ ! 
| { | ~ 
al | i Port nl | 
" 
’ / h were t 


- 











» drilled, 
VY. Plate P 
n position on the base by means of screw S 


the jig by 


curvature of the 


prec 


at 


to Thre 


wre pa hined 


as shown by end view and part section 


retained | 
VW, 
at the side of the cu 
plate P?? 
means of a wing nut and screw. 


and the work is located m ridges 


nd stops : 
rve on base / and endways yy t 


ie end 


and thr It Is Set ured Ih position 


stop jini L. 





The slot AU in plate P was to clear the web of a small 
austilic of the same curvature as the strap holder that 
Pp 
M 
_ mS 
G 
FIG THE DRILLING JIG 
ilso had to be drilled. Tt is quite possible that the 


snowledge that a drilling jig would be required for th 


in the deeision to drill t 


l 


he rive 


wsting had some we ight 
holes in the strap holder instead of punching them. 


The whole set of tools as deseribed worked particularl 


| 


well, and though simple and cheap they were thoroughly 
herent ith abetion, \\ ALTER Gi. GeROOCOC TK, 
(suildford., Eneland 
Ihread and Center Gage 
The thhustration shows a handy tool for those who have 


to cut accurate threads. It is for setting the threading 


tool at right angles to the axis of the piece tO be chased 


and also to set the tool on dead center. 


A prece of then, machine atee! - ae an 
leaving 0.015 in. to erind on the center dimension o 
4 
a” . | 
o wy 
| ‘ 
yy) 
: | }} \\\ 
. Mig 
‘ . ai \\ 
A. be fa 7 , i 
m hii Wii 
A AWW i\\) wwii  . 
i a 
da 
THREAD AND CENTER GAGE 
, This onl] flat is to miake ee a 
imeter of 0.60 in. with the micrometers. The V_ is 
made with a fine-pitch thread tool. 
The H1lEece Is How milled ils shown, leavine 0.010 


30-in. dimension. After pac 


to erind on the 0 


k hardening, 
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that the 0.60-in 


This done, the 


prec ~ soldered in the centel Ta) 


measured, 
and the face | 
The V is ground in a bench 


«| mension can he calinered Ol 


| | 


“oO1rered lol 


removed eround 


0.50 


piece Is 
' 


the dimension of in. 
athe and 


The tool 


lapped. 
< now completed, it being understood that all 
as the tool itsell 


has been done on centers, Is 


srinamMe 


used on centers. 


ihwavs 
\\ hen th ~ tool Is 
into the V, 


thre rat wine 


placed ol the lathe centers the thread 
the 


turned one-half a revolution 


<CT and center te ht is shown by 


tool is 


surface A, 
sous to bring the surface A on top ol the thread tool. Th 





thread tool is raised until there is no movement felt in 
the gag On taper thread work this will help to set the 
tool at rieht angles to the axis of th piece, j 


rt. Conn. James MecInrynti 


i | rep 


> 
Economy in Utilizing Broken 
Taper-eShank Drills 


We use a large number of taper-shank drills, mostly 
n sizes below in. The breakage was heavy and the 
difference in price between taper-shank and straight-shank 
drills was considerable. Owing to the requirements of 
our work, it was impossible to use a chuck for holding 


small drills, as the holes were close to parts interfe: 


These 


with the body of the chuck. 


order to use a straieht-shank drill, we gathered up 


taper shanks and drilled th m out to exactly 











AAA Ase 
“a GeE 
/ —— ff 
| 
_ HE 
¥ ; Wp pi ist tlre 
Vissilshe , 
ee 
\\\\\\) 
\\\\\ 
h \\\\}) 
i; \}\ 
pip ie 
cone 
separ 
f =S 
Yop j 
Ws ” ST RRR i didi BY 
\ eons. f HTH ss 
SING TAPER SHANK OF DRILL TO HOLD STRAIGHT 
SHANK DRILLS 
eof the ! lo tee’ Tse. We flattened the bax k end 
of the sleeve and made a corresponding tlat on the end 
of the drill, thereby giving us a taper-shank drill. On 
taper shank answers for any number of broken straight 
shank drills, and we have a taper-shank drill for service. 
This may not be a new idea, but it has saved us a lot 
of mone KE. A. CLark. 
loliet. TIL 
The Production of Silwer in the United States has gradually 
increased, until in 1914 the total amount produced the largest 
evel ecorded was 72.400.000 oz The ilver production of the 
world ibout 225,000,000 oz. annually, of which the United 
State produces one-third Practically three-fourths of the 
world’s silver production is derived fron North America 
There every reason to believe that the United States will 
cont e t éetain its position as the largest producer oj 
ve j é ira surplus for exports Vast quantities 
o ‘ t | col ‘ ores carrvine silver with lead, copper 
0 ? w nworked in the Western states because of 
‘ } pDrocesss¢ \ whiel t ‘ et ( bee recoyve ed 
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Discussion of Previous Question 
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SHuuunraroercnvcsvcetvt scene nance 


Best Way To Do Certain Things-- 
RockKer-Arm Fastenings 


On page 1177, Vol. 43, M. V. 
with Professor Sweet’s article on page 936 on securing a 
rocker arm to a shaft, shows the split rocker arm. This 
often introduces an element of weakness at the binding 
point. 

To avoid this defect I have adopted a common form of 
hinder used for holding the shanks of tools in the turret 
of hand screw machines and turret lathes. I have usually 
seen rocker arms made with a slight hub on each side 
of the web. This method consists in drilling the rocker- 


Terry, in connection 





CLAMPING A HUB WITHOUT SPLITTING IT 


arm hub at a right angle to the center of the shaft hole, 
which is laid out so that the binding screw will just clear 
its circumference. 

This screw then 
larger, cutting into the circumference of the shaft hole 
before the latter is bored and going completely through 
the hub. A plug of the same length as the hole is fitted 
to drive in it, then chucked and tapped for a collar-head 
capscrew and counterbored to body size a little more than 
half its length. The plug is driven in and the shaft hole 


hole is counterbored about 14 in. 


bored in the rocker arm. Then the plug is driven out 
and eased to a good sliding fit in its hole. A small 


segment of a circle, which represents part of the circum- 
ference of the shaft hole, is now cut in the plug, 
is divided by a thin saw into two pieces at the deepest 
part of this cut. The plug then represents the jaws of 
a vise drawn together with the collar-head capscrew. It 
is placed in its hole in the rocker arm with the screw in 
place, turned until the cuts in the two parts match with 
the shaft hole, when it is ready to be slipped on the 
shaft and to be set in position. 

This fastening is a very old and a very good one and 
can be used in a great variety of ways. It holds so well 
that in many instances I have found a key unnecessary. 


which 


If it sticks, a slight rap on the 
head ol the screw alter it has been sla ked loosens it. lt 


It never mars the shaft. 


the piece it is used upon has no key and requires adjust 


ment, it can be moved either much or very little and will 
the 


moving when it is clamped again 


without 
the hub 
hub: 


stay exactly in position in which it is set, 
The boss on 
the 


is not wanted, 


for binding need not project so far from and 


in case the boss is in the way or it can be 
omitted, the hub made slightly larger and the shaft hol 
bored enough out of center with the hub to allow room 
The 
accompanying illustration shows this method of securing 
J. P. PoLaAnp 


for the binding plug and screw in the proper place. 


a rocker arm to a shaft. 
Springfield, Mass. 


Adjustable Stop for Automatic 
Screw Machine 

The adjustable stop described by Mr. Hoffman on page 

80 is a part of the regular equipment of the Cleveland 


fact, it 
the Cleveland turret 


automatic screw machine. In is about the only 
style of stop that can be 


type of machine, on account of the shoulder, which pre- 


used on 


vents the stop from being forced back into the turret 


when feeding stock at high speed. I have known of 
several disastrous accidents that happened to the No, 0 
Brown & Sharpe automatic screw machine through the 
use of this style of stop. 


One case I have in mind was where a long piece was 


being made on the machine. In feeding out stock, the 
end of the rod fell between the front end of the feed 


tube and the stop, which was a shouldered one such as 
Mr. Hoffman’s shows. The that three teeth 
were sheared off on the lead camshaft year, This probably 


result was 


would not have happened, if a plain stop without a 
shoulder on it had been used, as the stop would then have 
pushed back in the turret without injury to the machine. 
I would also suggest that a clever operator would cut off 
stock without having a teat on the end of the piece, 
New York City. Frank H. Saae. 


Helping the Standard-Price 
Man Get Off 


Frank C. Hudson need not worry about the short 
memory of the buyer. The conditions to which he refers 
on page 1121, Vol. 43, are too aggravating to be soon 


forgotten. Not only that, but the effrontery of some of 
the manufacturers of machine and small tools gives every 
indication of continuing right up to the very day when 
and it is 


the bottom is going to drop out of the market 


surely going to drop, for arrogance brings its own reward. 


It is not all a matter of price, however. Orders for 
special attachments for machines already in use, for 
example, are treated with scant courtesy. That great 


word “Service” seems to have been put on the shelf for 


the present. 
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Hudson states, it is not a case of 


The courtesy and coéperation of 


But Mr. 
“everybody's doing it.” 
those who have not lost their sense of proportion are made 
They may rest assured that 


then, as 


more evident by contrast. 
the buyers are appreciative and will reciprocate. 
Jersey City, N. J. H. D. Murpuy. 
Empirical Design 
Engine Piston 


Messrs. Lewis and Kessler, on page 


of Gase- 
Pins 

111, 
for making piston pins fer gas engines. | 
whether there is much relation between a gas-engine piston 


give formulas 
do not know 
pin and a steam-engine crosshead pin, but the work would 
seem to be nearly enough alike so that what would be 
good for one would be good for the other. 

In about thirtv vears in the steam-engine business we 
did not learn much, but did find out some things; and 
one was that a cast-iron crosshead pin was a lot better 
than a hardened tool-steel one. To get the most bearing 
surface possible, we gripped the crosshead pin in the con- 
necting-rod and gave the rod 1 ,-in, clearance, so as to rive 
When | sav the cast-iron pins were 
The professor may 
1 do not 


that thes 


the bearings end play. 
a lot better, that is just what I mean. 
what kind of cast iron we used. 
I can sa\ 
unless by accident, as we never made 
We made the pins large 


want to know 
know and never wanted to know, but 
were never hard, 
hard iron if we could help it. 
get generous measuring surface, and hollow 


JouHn E. Sweet. 


enough to 

to make them light. 
Svracuse, N. Y. 

Beam Compass for Large Arcs 


On page 953, Vol. 43, H. O. Smith describes a beam 
compass for drawing large circles. If he will investigate 
a little closer he find that, the 
draws parts of a circle, it is not of the chord he thinks but 


will while instrument 





\ 
4 « Pin 
Sa Perc 
FIG.3 FIG4 
BEAM COMPASS FOR LARGE ARCS 


a part of a circle whose chord extends from one of his 
pin points to the other. 
ago I contrived a beam that 


It was suggested by the fact 


Some vears compass 


worked on this principle. 
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that you can always draw a circle through three points 
if they are not in a straight line. Geometry tells us that 
all angles formed by drawing lines from the ends of any 
chord to points in the circle are the same for any particu- 
lar chord. The angles A, B and C in Fig. 1, no matter 
where they are located on that part of the circle on the 
same side of the chord and standing on the chord ends 
DE, are all the same. This being true, any one of the 
three points can be the pencil point of our trammel, and 
with the other two pin points to guide the straight edges 
of the trammel, we get the same circle. 

Figs. 2, 3 and 4 show circles of the same size, with the 
three pins located in the same position in each, and with 
the trammels in place and the pencil occupying a differ- 
ent one of the three points in each. 

Fig. 2 shows the trammel, or beam compass, in two 
positions. Large-angled trammels slide more freely over 
the pins without springing the trammel. 

Stockton, Calif. M. 


% 


JACKER. 


New Design for Reducing Gears 
for Aero Propellers 


The article by Mr. Balkachine, entitled “A New Design 
for Reducing Gears for Aéro Propellers,” on page 78, 
Vol. 44, calls for some comment. 

He makes the following statement: “Epicyclic gearing 
tried, but it could not be made small! enough. |! 


Was 
finally came to the idea of a stationary pinion as a means 
of reduction, and the whole device took the shape shown 
herewith.” 

Apparently Mr. Balkachine believes himself to have 
discovered a new form of mechanism. He has not. His 
mechanism is an epicyclic train, pure and simple, in 
which one of the gears of the train is locked and the arm 
is free to revolve. His stationary pinion is the locked 
vear; and his spider, or cage, as he calls it, is the arm 
of the vear train. 

Qne inherent fault of epicyclic trains lies in the power 
consumed in friction. Given the same materials, work- 
manship and finish, Mr. Balkachine’s mechanism will 
have a lower mechanical efficiency than the mechanism 
patterned after the back gears of an engine lathe and 
designed to give the same reduction ratio—1,200: 533. 

But this is not all. The ball bearings on which his 
planetary gears are mounted actually run at 1,200 r.p.m. 
while being subject to pressure resulting from transmis- 
sion of power at 533 r.p.m. This necessitates the use of 
larger and heavier ball bearings, as the size of the latter 
is a direct function both of pressure and speed. 

While I am not sufficiently acquainted with aéronautics 
cither to condemn or Mr. Jalkachine’s 
mechanism for aviation purposes, it appears to me that the 
unfortunate combination of lower mechanical efficiency 
and greater weight would constitute a rather serious 
obstacle in the way of its general adoption in a field where 
weight and maximum power are of prime importance. 


Flint, Mich. M. V. Terry. 


# 


recommend 


The World's Production of Copper is approximately 2,211,- 


000,000 1b., of which the United States produces 60 per cent 
and consumes about 41 per cent. of the world’s output of 
copper, or 65 per cent. of our own production. One of the 


most remarkable advances in mining in this country has been 


in cheapening the cost of handling copper ore 
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The New President of the Hill 
Publishing Company 


Arthur J. Baldwin President of the 
Hill Publishing Co., to succeed the late John A. Hill. 
Mr. Baldwin is a lawver and a member of the firm of 


has been elected 


Griggs, Baldwin & Baldwin. For the past ten years Mr. 
Baldwin has devoted himself almost exclusively to busi- 
ness problems and has been identified with large business 
enterprises. 

At the present time he is treasurer of the Rogers Silver 
Plate Co.; treasurer of the Borough Development Co., 
which has a contract with New York City for the removal 
of ashes from Brooklyn ; treasurer of the Boston Develop- 
ment and Sanitary Co., which handles all the garbage and 
ashes for the City of Boston; the 
Automatic Fire Protection Co. the 
Mississippi Wire Glass Co. 

Mr. Baldwin has been for the past ten years Mr. Hill’s 
business adviser and brings to the 


of Mr. Hill's policies 


vi e-president of 


and secretary of 


friend and 


intimate 


intimate 
company an knowledge 


and plans. 


Mr. Baldwin has arranged his business affairs to take 
active charge of the interests of this company. The 
organization will remain intact, the plans and_ policies 
so ably devised by the founder of the business will be 


carried forward, and the standards of practice will be 
upheld. 


* 


Scientific Method of Attack 


A man named Newton, while lving under an apple 
tree one day, saw an apple fall. The occurrence was 
remarkable in that it led to the enunciation of the laws 


No doubt a great many men had noticed 
the difference 
was that Newto1 
Why down ? 


of gravitation. 
apples falling long before Newton’s time; 
between those other men and Newton 
thought about it. Why did the apple fall? 
Why so fast? How fast? 
Such the 
called—that is, abstract science. 
is to observe a phenomenon, think about it, 
put them 


realm of = lence, 0 
The method of research 
pick it to 


together. 


studies are in “pure” 


pieces, study the parts and finally 
This procedure is called the scientific method. 

This method of is useful in other places than 
in scientific laboratories. Its principal feature is the 
requirement of thought, which is of universal application. 


attack 


A homely case in which this attack was finally successful 
is set forth in the story about a loom in a cotton mill. 
The loom had the habit of throwing out the shuttle 
every once in so often—out through the window, down 
three stories to the ground. It became tiresome to the 
weaver to make so frequently the round trip downstairs 
to retrieve his shuttle, so he complained to the loom fixer, 
who nailed a piece of tin over the window pane favored 
by the shuttle. After that, the shuttle would strike the 
tin and fall to the floor, and its replacement was simple. 
All went well until the overseer saw the piece of tin; his 


mind cerebrated and caused him to have the loom fixed 
so that it would not throw out the shuttle. 

Every day’s work in the plant is filled with cases just 
If the scientific method—the 
used in attacking a 


like this one in principle. 
thoughtful, method—is 
problem, the answer is usually correct and satisfying, 


reasoning 


whether the problem is one of finding out why a pump 
won't pump or what is the best way to bore high-explosive 
shells. 

The trouble usually is that those in charge have not 
the time to sit think out the right 
rule, the supervisory force is so busy getting the work 


Med) 


and answer. As a 
done that there is no time to spend in meditation. 
tation looks too much like loafing. 

It begins to appear, however, that there is a profit to 
be had from so arranging the work among the members 
of the supervisory force as to permit some of them to 
spend their time the the firm, 
bringing to bear on production problems their previous 


thinking ior henetit of 


experience ‘combined with their present thought in the 
same wav that an engineer or a draftsman solves an 
engineering problem. In a nutshell this is all there ts 


to modern management. 


Cutting Downward in the Lathe 


machine shops has undoubt 
edly lathes were 
backward If he 


reason, he was probably told that the lathe chattered less 


A visitor in Continental 


instances where engine “running 


” 


seen 
or “cutting downward.” inquired the 
Wav to vet a 
the 


on this backward cut and was run in that 
the To this explanation 
American probably replied mentally, if not aloud, “Why 
not tighten up the spindle boxes, or grind the tools prop 


smooth finish on work. 


erly, and get rid of the chatter in a workmanlike fashion ?” 
Amer- 
ican shops, where foreign-trained workmen, particularly 
French and While the 


comment of natural 


Qn rare occasions this same practice is seen in 


imagined 
and 


Swiss, 
the 
plies here with the same force that 


are emploved. 


American observer is ap- 


it does abroad, it 1s 
worth while considering just a little further to make sure 
that the European practice Is 
It probably is justified from Euro- 


injustified even from the 
\merican viewpoint. 


pean practice, 


At the outset of such a consideration, we must recog 
nize one general difference in design between foreign 
and American-built lathes. With the flat wavs of the 


Kuropean-made machine, it is customary to gib the car 
both front 
commonly gibbed at the back, but 
further, American lathe builders do not arrange spindles 
so that the lathe can be the dan 
ger of unscrewing the The 
exceptions are probably in the field of toolroom or pre 
cision lathes. That there some advantage in 
changing this last detail is the fact that we 
occasionally find chucks or faceplates that have been set- 
The end of 


riage and back. \merican-made lathes are 


not at the front: and 


run backward without 


chuck or faceplate. only 


might be 


shown by 


screwed to clamp them to the spindle nose, 
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the setscrew is of course provided with a brass plug, or 
“mouse,” threaded the same as the spindle, so as not to 
mar it. 

The construction of the foreign lathe is such that the 
lifting effect on the tool when the lathe is run_ back- 
ward is taken by the front cib. The liftine effect on 
the tool in the case of American lathes similarly run 
would be resisted by the weight of the carriage and 
apron. 

Turning now to the forces acting on the tool and the 
work, in forward running we have the upward thrust of 
the cut resisted by the weight of the spindle and the 
work, and the pressure of the spindle bearings. The pull 
of the belt is upward, The relative amount of these re- 
sisting pressures and this weight varies with the size of 
piece, size of lathe, cut taken and kind of tool used. In 
small lathes the pull of the belt is undoubtedly sufficient 
to overcome all the With large lathes we can im- 
agine a situation where the spindle is floating in its 
bearings—a condition that may easily lead to chattering 


thers. 


unless the boxes are very tight. 

With backward running, however, or “downward cut- 
ting,’ we have the pressure on the cut acting in the same 
direction as the weight of the piece and the weight of 
In a belted lathe the belt pull is the only 
upward force, Thus all the forces except belt pull act 
in a way to press the spindle down into the lower halves 
of its bearing instead of trying to lift it out of them. 
Thus there can be no tendency to float. 

An identical relationship of the forces exists if the 
cutting tool is transferred to the back and the lathe run 
This is a condition of “downward 


the spindle. 


forward as normally. 
cutting.” 

Many older British lathes were arranged so that down- 
ward cutting with a tool on the back of the rest was 
possible. The slide rest was an independent part in many 
cases and was bolted to the saddle, which had a num- 
ber of T-slots so that the he secured at 
almost any angle with relation to the work. With these 
rests it was an easy matter to invert a tool and use it 
at the back. 

The ordinary hand-screw machine is an example of a 
used 


former could 


machine so designed that cross-slide tools can be 
both front and back, those on the back cutting down- 
ward. 

These facts, which tend to show that downward cut- 
ting may lead to the practical result of less chatter, 
suggest the question, “May there not be very good rea- 
sons why the Continental machinist sometimes runs his 
lathe backward, odd as it looks to American eyes?” And 
another immediately follows, “Why should not lathes—at 
least small ones for accurate work—be so designed that 
they can be run in either direction, depending upon 
the kind of work to be done?’ Or if not in either 
direction, why should they not be designed to carry a 
tool post on the back of the slide rest to permit down- 
ward cutting with the lathe running forward ? 

How do we know but that there are some 
work, particularly small, light pieces, that can be ma- 
chined better with a lathe running for downward cutting ? 


kinds of 


It would surely be a simple thing so to construct lathes 
that they could be thus operated and still have the tools 
rigidly supported at the proper height. Is not this sug- 
gestion of sufficient importance to warrant considera- 


tion and perhaps experiment. 
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Our Industrial Mobilization 


There is a difference of opinion as to the kind of men 
who should be selected to plan our industrial mobilization. 
Preliminary meetings have been held by the governing 
hodies of some of the five national engineering societies 
invited by President Wilson to nominate men for this 
work, but at this writing no society has announced its 
selection. 

These men, when appointed, will be charged with grave 
responsibility. The failure of the present 
attempt to organize the manufacturing resources of this 
country into a unit that will be instantly available for the 
support of our armed forces in a national emergency will 
The patriotism of the 
manufacturer will be such a 
In preparing for that time someone must 


success or 


be in the hands of these engineers. 
insufficient to meet crisis 
when it comes, 
have spent many anxious weeks and months of planning. 
Under the proposed plan the state committees selected 
from the ranks of the engineering societies in codperation 
with the present Naval Advisory Board are charged with 
this far-reaching duty. In a great measure the final out- 
come of the project is in the hands of the men yet to be 
appointed, 

The first qualification that they must possess is a record 
that will the support of manufacturers and the 
American people. They must command respect and con- 
They must have a wide technical experience in 
They must be men of matured judgment 
a far-seeing grasp of present and 
approaching industrial conditions. The amount of work 
to be accomplished is tremendous. Thus each one must 
be so situated that he can divert a large amount of time 
from his regular business, as well as assume the accom- 
The present plan provides that these 


win 


fidence. 
manufacturing. 


and possessed of 


panying expenses, 
engineers shall work without compensation of any kind, 
and they will not even be allowed traveling expenses by 
the Federal Government. 

This brief analysis of some of the principal qualifica- 
tions of these representative engineers shows that men 
with certain connections must be at once eliminated from 
consideration. Men who are today actively engaged in 
the manufacture of munitions and men who are connected 
with financial interests that have been handling European 
or American munition contracts will never have the confi- 
dence of the American people. The public will, expressed 
through Congress, will not permit American manufac- 
turers to make large profits out of their work for national 
preparedness. Thus any man who is directly or even 
remotely connected with the manufacture of munitions 
today will be looked upon with suspicion; and justly or 
unjustly, his motives would be questioned if he should 
attempt to serve upon any one of these committees for 
the mobilization of our industrial resources. The only 
men who will be acceptable are those who have excellent 
records as organizers or manufacturers, whose patriotism 
is unquestioned and who are entirely free from any direct 
or indirect connection with munition manufacture. 

Upon the national engineering societies is placed a 
grave responsibility in the selection of their candidates. 
Unwise nomination might seriously jeopardize the entire 
plan. 

= 
[f vou suspect a man, don’t employ him; if you em- 


plov him, don’t suspect him.—Chinese Proverb. 
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Portable Floor Crane 
This crane is known as the Brownhoist portabl floor 


crane and is made by the Brown Hoisting Machinery Co.. 
Cleveland, Ohio. 
where overhead construction, belting, shafting or the lik 


LIs¢ 


It is intended for all-round shop 

















PORTABLE 
No. 1 


FLOOR CRANE 


Made in three styles 


capacity, 1% tons; maximun 
lift with tackle, 5 ft. 5 in.; overhang, 2 ft. 3 in width clear 
between front wheels, 1 ft. 11% in No. 2, or garage type 
Capacity, 1% tons; maximum lift, 6 ft. 8% in.: overhang, 3 ft 
1 in.; width clear between wheels, 3 ft.; wheel base, 4 ft. 2's 
in No. 3—Capacity, 3 tons; maximum lift with tackle, 7 ft 
6 in.; overhang, 3 ft in.; height over all, 9 ft.; clearance 
between front wheels, 3 ft.; diameter of front wheels, 10 
swivel wheels, 7 in.; height of truck bed, 11 in 


prevents the use of other types ol where Infrequent Use 
would not justify installing an overhead system. 
nn 
porting wheels are large and set well apart, so that the 
\ nat 


gage swivel truck is provided at the front, fitted with a 


The crane frame and truck are steel castings. 


crane will not upset by side pulls on the load. row- 


handle for hauling and steering the device. By placing 
the handle in an upright position a wheel brake is auto- 
matically applied, keeping the crane stationary while hoist- 
The hoisting is done either with a 
ol 


ing or lowering a load. 


~ 


self-contained compact winch or by means a triplex 


hain blo« k. 
I] istrated, the operating 
handle is so placed as to be turned without interfering 


The winch has wire-rope drum, |: 


On the winch type, which is 
with an\ load. cast- 
steel main gear, cast-steel pinion, all-steel shafts and is 
fitted with substantial ratchet and paw! 
with steel The tackle block 
steel plate, side type, with one large sheave and drop- 
The tackle 


irge 


hoist-« hee k and 


hand eranks. bottom is of 


hook. is arranged for either 


forged swivel 
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two-part or three-part rope, and the top sheaves are sup- 


ported directly on the frame and housed in one-piece roy 


ruards. 


A Heavy Pneumatic Spring- 
Banding Press 


The machine shown is especially designed for railroad 


and commercial spring-manufacturing and repair shops 
that are not equipped with hydraulic power, 

It is operated by compressed air, the cylinders being of 
with a 


such size that ir pressure of 100 |b. a pressure of 


60 tons is exerted on the rams. By means of both hori- 
ontal and vertical rams a positive and known pressure 


is exerted on the spring band, which msures uniform and 

















PNEUMATIC SPRING-BANDING MACHINE 
Capacity, 60 tons; diameter of linders, 16 in 
rapid work. Each machine is furnished complete with 


three-wav hand operated alves and the necessary pressure 


The 
& Son, Chicago, Hl. 


’ 
machine is a recent product of Ryerson 


mn 
soseph 7. 


Gear Pump for Lubricants 
\t first sight the assembled 
differs littl 


This pump, however, has 


gear pump shown and in de- 


tail from similar types on the market. 


} + 
retli 
heen designed and made with un- 


usual care. All parts are interchangeable. 


The cast-iron body is accurate woread in a special fix- 
ture The pullev shaft runs through a bronz pane king 
eland machined true with adjusting nut. This nut 
is large and so placed as to be easily reached with an 
ordinary wrench at any time without the necessity of dis- 

ing the pulley. The rears are mac ol steel, poeke 


Tul 
hardened. and then the shafts and ends of the gear teeth 
cround TO Ss] eC. 


are carefully 
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teeth are ground to fit 
is all done true with the 


The outside diameters of the 
the pump bores. ‘The grinding 


gear pitch, so that the meshing is as perfect as possible 


when assembled in the pump. Serew oil holes are placed 


ee 


“ 




















LUBRICANTS 
shafts, le in. in 
pipe; pulley, 


GEAR PUMP FOR 

(jears, 1% in. in diameter by 1% in. long; 

diameter; body, 4% in high, tapped for % -In 
in. in diameter for l-in. belt 


on each side of the drive shaft, so that it can be properly 
oiled no matter what the position in which it is placed or 
what liquid is pumped. Various-sized bases or bolting 
flanges are furnished to suit conditions. 
These pumps are manufactured by the Stevens Manu- 


facturing Co., Davton, Ohio. 


Handy Combination Tool 


The tool shown is designed to meet the requirements 
of both a screwdriver and hammer. 

In the position shown, with the handle turned to form 
a 7 the tool can be used as a hammer, and the T-handle 
provides increased leverage for use as a screwdriver. 

The handle is slotted so that when use as a straight 
screwdriver is handle 


preferred, the knurled may be 

















COMBINATION SCREWDRIVER AND HAMMER 


the flat shank to furnish a well-fitting 
handle. 
This tool is made in a number of sizes by the Crescent 


Tool Co., Jamestown, N. Y. 


sprung over 


straight 


Portable Electric Butt Welder 


The electric butt welder here shown has about the pro- 
portions of an ordinary typewriter and is intended for 
welding iron, steel, copper, brass, or semiprecious metals. 
Its small size and weight make it easily portable. 

The two levers shown upright at the top operate eccen- 
tric bushings and are for adjusting the jaws, or clamping 
devices, used to hold the work to be welded. The lever at 
the right is for upsetting the material, and at the same 
time the current is switched on by simply twisting the 
The two knobs projecting from the front, toward 
sy moving them in 


handle. 
the left, are for adjusting the table. 
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PORTABLE ELECTRIC BUTT WELDER 


Largest diameter of stock that the machine will weld 
in. round, or equivalent in other shapes; maximum amper 
age, 15; size of base, 14x16% in.; height of base, 10 in.; height 


over all, 18 in. 


or out, the table is raised or lowered. or moved back and 


forth in a horizontal plane. This permits a very accurat 
adjustment for welding the finest material. 

The machine is made by the Detroit Electric Welde: 
('o., Detroit, Mich. 


Horizontal Drilling Machine 
The 


pounder high-explosive billets. 


designed for drilling 18- 
On this class of work the 


the type of 


machine shown was 


chief advantage claimed for horizontal 

















HORIZONTAL SHELL-DRILLING 


Tight pulleys, 16x3% in.; 
5 hp.; 


MACHINE 


power require ci, 


and looss 2 
speed, 600 r.p.m 


approximately 


machine is the ready manner in which the chips free 
themselves from the hole, thus avoiding a binding action 
on the drill. 

A quick-return shell vise is operated by means of a 
foot treadle and belt drive. The feed is automaticall) 
cut out by means of a trip-rod on the side of the machine. 
A movable stop operates to cut out the feed when the 
required depth is reached. This machine is made by the 
A. R. Williams Machinery Co., Toronto, Canada. 
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Heavy-Patternm Engine Lathe 


In the design and construction of the lathe illustrated 


the aim was to provide capacity for the utilization of hig 
speed tools. 

The bed has one large V 
in the rear for the carriage. The geared headstock, with 


in the front and one flat wa 
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T 
he 
i¢ 


it has the same effect as if a 


mechanism is by a spring so arranged that 


heeding 


used, giving a 


weight were 


uniform pressure on the blade throughout the entire cut, 











the pressure being instantly changed and controlled by 
a lever on the left-hand side of the machine. When the 
ever Is down, there is no pressure on the blade: when 
at the top notch, a pressure of 125 Ib 

s provided. The automatic liftir 

mechanism is also by spr ny, the saw 
ame lye overbalanced ir this 
spring, On the main shaft is a cam 
iat allows the feeding spring to act 


mly on the cutting stroke, at the en 


‘ whi the cam releases the feed \. 
t saw frame is overbalanced, it auto 
matically raises and clears the black 
from the cut until the end of the returm 


stroke, at which point the cam agai 








HEAVY-DUTY SINGLE-PULLEY ENGINE 


swing over cross-slide, 9% in 


Swing over bed, 18 in.; } 
leneth of carriage 


36 in.; drive pulley, 12x6%% in.; 


single-pulley drive. affords two speeds in the head, which 
with two speeds on the countershaft furnish a four-sy 
machine. 

The spindle bearings are self-oiling by means of rings 
a coli- 


ana 
al 


from a reservoir beneath. The apron is made in 
plete double-wall or box section, giving all studs 
The feed drive consists of 


The feeds, per revolut ol 


shafts an outboard bearing. 
two steel spro kets and chain. 
are 0.020, 0.010, 0.060, 0.080 and 0.100 
The machine is built length of 
8 ft. up, by the Standard Lathe and Tool Co., Clevelan 


Ohio. 


if spindle 


, 


with any bed. from 


High-Speed Power Hacksaw 


observed that iu 


It will be cabinet construction Is 
rrovided in 
he bottom of the cabinet is formed a tank for the cutting 
ompound, the located 
inside the rear end of the cabinet. The cutting compound, 
the the 
with the chips, in a 
in the cabinet, shown on the 
this 


is turned 


the high-speed hacksaw machine shown. At 


pump for circulating which is 


after flowing on blade and work to be cut. is 
collected. together 
located the door 


right-hand side of the machine. In 


separate pal 
inside of 
pan the com- 


pound is separated from the chips, back into 
the bottom of the cabinet and again circulated. 
blade, which travels in a center line of the 


thus 


The saw 


saw and connecting-rod, eliminating any 


tendency toward side pull, is clamped solidly in a special! 


guide 


clamping device and secured at each end with straight 
steel hardened pins, The Saw table has T-slots on each 
side of the vise used for clamping down any work of 
irregular shape. This vise is quick acting, having 1 in. 
of screw adjustment. 
it from damage. A special quick-acting attachment that 


prevents the jaws from tilting is also provided for cutting 


The screw is inclosed, to protect 


short pieces 


LATHE 


distanse 


allows the feeding spring to come mto 
action. It will be noticed that both 1 
eed mechanism and e automat 
lift ha the same act ravit 
orifaw t were used, a ire there 
fore positive in their action 
‘| reeding Wve l ni is controlios 
between centers, by the belt shift lever, When 1 


os oo belt starts to shift, the ma 
bevins operation. The feed does not come into action 
until the belt has been shifted three-quarters of its move 
ment, at which point the feed mechanism is thrown into 
tion This allows the eutting compound to get on the 

















MACHINE 
main shaft 


POWER HACKSAW 
and loose pulleys, 3x16 in.; 
in 


HIGH-SPEED 
Capacity, 6x6 in.; tight 


blade and the work to be cut, before any feed pressure is 
applied. It also allows the operator to apply a little 
pressure on the blade by pressing down the handle, shown 
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on the saw guide, until the machine has made a few 
trokes, thus avoiding the likelihood of stripping the 


teeth. 
dropping down the feed lever on the left-hand side of the 


if preferable, the feed can be entirely released by 
machine. By gradually raising the lever the pressure is 
ilso gradually applied on the blade, so that it has a 
hance to start without being forced sidewise. This pro- 
vides an extremely sensitive feed. 

The dropping of the saw frame, in case of blade break 
this 
weident the feeding is increased until the saw has finished 


ie, is eliminated in machine. In case of such 
its cut, when the machine is automatically shut off in the 
regular manner. <As the feeding mechanism is controlled 
by the belt shifter, the feed is always released before the 
machine stops, allowing the saw frame to rise automat- 


The 


hearing on the saw frame, which travels in V-shape slides, 


ically. Both height and depth gages are provided. 
is 111% in. long. 

This 
Machine Co., 


machine is the latest model of the Peerless 
Racine, Wis. 
h 


Sand Blasting Helmet 


The sand-blasting helmet shown was designed to afford 
complete protection to the operator and at the same time 

















SAND-BLASTING HOOD 


avoid any inconvenience owing to weight, impaired vision 
or difteult 
The 


screened openings, while a glass partition of the front 


breathing. 

free admission of air is permitted by finely 
opening provides clear vision. 

The helmet is a recent product of the Multi-Metal 

Separating Screen Co., 77 East 131st St., New York City. 
was 


Hand Miller with Weight Feed 


In the hand miller shown the knee is of the box type, 
designed to provide rigidity and to afford protection to 
the vertical adjusting screw, thrust bearings and bevel 
gears. The lower end of the vertical adjusting screw is 


protected by the hollow upright part, which supports the 
vertical adjusting-screw nut. 
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Feed weights are provided to be hung on the handles 

shown. 
The 


are apparent 


the machine 
The top of the table 
with the the 


veneral design and construction of 


from the illustration. 


can be brought up on a level center of 

















HAND MILLER WITH WEIGHT FEED 
_ Dimension of table inside of oil pocket, 4x20 in.; dimension 
of table outside, 7x24 in.; adjustment of table under spindle, 
15 in.; hole in spindle, No. 9 B. & S. taper. 
diameter, 


spindie. The cone pulleys, 7 and 10 in. in 


The hand lever provides 


provide four spindle speeds. 
a table feed of 6 in., while the crank furnishes a 
feed, 

The machine is a late product of the Standard Engi 


neering Works, Pawtucket, R. I. 


Machinery for Shell Work 


Among the interesting machinery developed for the 
manufacture of shrapnel and high-explosive shells is the 
line of Sper ial machines brought out by the T. H. Syming 
ton Co., Rochester, N. Y., who occupy a unique position 
on account of including a machine planned especially for 
each operation. This line of machines has been designed 
of well-known mechanical elements, with the sole purpose 
of having each machine perform its separate operation in 
the shortest possible time. 

They are designed to carry through the operations on 
Cut off the open 

the cutting-olf 
nick the open end for 


forged shells in the following sequence ; 
the 


tool; grind the closed end square ; 


end and take out burrs caused by 


center: center the closed end; first rough-turn ; 
the 
face the closed end; 
put the 
bore, ream and 


driv hy 


rough-turn: bore and finish inside of shell; 


( losed end or 


second 
rough-face the base : 
finish the base and rough out the band groove 5 
undercut and wave in the band groove; 
tap the nose: finish-turn the outside of shell; turn the 
copper band. 

As will be seen, the construction of the 
simple, using large bearings, rigid holding chucks and 
Nothing has been spared 


machines is 


well-supported cutting tools. 
to make the machine rigid, and nothing has been wasted 


in unnecessary finish. 
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FIGS. 1 TO SPECIAL SINGLE-PURPOSE MACHINES FOR SHELL OPERATIONS 
Fig. 1—Chucking machine Fig. 2—Ring-wheel grinde Fig. 3—Drop-hamme Fig fand 5—Centering machir 
The spindles of the lathe are of cast iron 6 in. in work easily in spite of equalities of the forging. The 


diameter, and both the front and rear bearings are 6 In. 
long. ‘The spindles are ground so as to lay the iron in 
and high-grade 


babbitt bearings are provided in all cases. 


the direction it is to run in the bearing, g 
The chucks 
form an integral part of the spindle, some being of the 
hinge or flap variety, while other are split and drawn 
together by a collar or sleeve. The machines are heavy, 


for No. 1 to 2,100 Ib. 
One interesting and time-saving fixture 


ranging in weight from 1,500 lb. 
for No. 7%. 
on all the machines is a wrench-holding bracket so placed 
that the operator need lose no time. It 
excuses for mislaying the wrench. 
Machine No. 1 grips the drop forging in the hinged 
chuck, which has three hardened jaws and hok the 


also eliminates 


solidly 


gaged 


and 


off 


supported, as can be seen 


cutting tool is 14 in. wide by 2 m. deep 
The cutting-olf port Is 
the shell, the gage 


This removes 


rod 
the 


vround 


from the bottom of the inside of 

i the tool, sh 
burr left in cutting off. The closed end is next 
wheel, No. 2. so the 
The shells then vo to the drop hammer, shown by No. Fe 


bu own, 


also support ring 


on a ring as to be bore 


square with 
and the open end is placed over a burr containing chisel 
A stroke of the ¢| 
ratchet-shaped nicks in 
the shell very 


drive for the outside 


end produces 
The > > 


pare rful 


osed 


shell. 


accurately and afford a 


the hammer on 


the end of the hicks 


center 


turning operations, which follow. 


The shell next goes to the centering machine, shown 


by Nos. 4 and 5, the tilting mandrel allowing it to be 
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FIGS. 6 TO 11. SPECIALIZED EQUIPMENT FOR SHELL-MACHINING OPERATIONS 


Fig. 6—Rough-turning body machine. Fig. 7—Boring machine. Fig. 8—Rough-facing machine Fig. 9—Base-forming and 
finishing machine Fig. 10—Waving and undercutting machine Fig. 11 Nose-forming and reaming machine 
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The 
jaws at the end, to center the closed end of the shell, 
while the cone lines up the open end. The tilting of this 
mandrel is controlled by the foot treadle, the handle just 
below the shell locking the mandrel into drilling position. 


easily slipped into place. mandrel has expanding 


Turning comes next, the shell blanks being driven by 


the special spur on No. 6, which permits the tool to pass 
the shell. Two %4-in. 
front 


adjustable stot | 


over the entire leneth ol square 


and the other 


holders that 


turning tools are used, one at the 


behind. They are held in 
bolted 
and takes the heaviest cut, the second tool following 


possible to hold the Turnil 


are to the lathe carriage. The front tool leads 


1% in. behind. This makes it 
size within close limits 

Boring is done on machine No. 7, the boring tools being 
held in a very substantial cross-slide instead of the usual 
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lathe spindle, just behind the chuck. The undercut is 
secured by the form shown at the end of the bed, whi 

gives a side movement as the tool is moved into the eut 
The waving tool is supported at the back of the machin 


For forming and reaming the nose. machine No. 11. 
which closely resembles No. 7, is used. The shell is held 
in a four-jawed spring chuck, and provision is made for 
four bars in the cross-slide. It is rough- and finish-bored, 


tapped and undercut. 

The 
12. The shell is 
and at 


done in the lathe shown in I 


finish-turning is 
held 


the nose DV a 


and faced by a four-jawed sprin 
tail 


used in the shell The tool is euided 


chuck, acting center, a 


CHllckK 


centering plug being 


by a hardened pin that is held by a heavy spring against 
the stee!] cam, oO! orm. at the back of the machine \ 
automatic quick-change speed device is provided to give 




















FlG. 12 


The shell 


a stop on the chuck guard and a 


FINISH-TURNING LATHE 


turret. blank is gaged from the open end by 
spring plunger at the 
hottom of the hinged three-jawed chuck. The cross-slide 
carries three tools, the first for boring and the others for 
ne tool 


and in this case the cross-slide is guided 


rough- and finish-reaming. bar may be used 
for form boring, 
by a hardened roll held against the steel cam, or form, by 
a heavy spring at the back of the machine. The heavy 
pressure required for finishing the bottom of the shell 
is accomplished by a powerful handwheel provided 
especially for this purpose, 

The shell is then reversed in 
chuck shown on No. 8, 


from the bottom of 


1} need 
The 


inside of 


thre 
rough-faced. 
facing point is gaged the 
the shell by a stop rod, which is fastened in the bottom of 


the 
and 


-jaw 


( losed 


the chuck. As will be seen, the tool holder and cross-slide 

are rigid, a %4-in. square turning tool being used. 
Machine No. 9 is very similar, but has a different tool 

arrangement for finishing the base and also forming it. 


eles 


The blank is gaged as before, a 1-in. square tool 


used for finishing and a small tool for roughing the band 
groove and finish-turning the base of the shell. A two- 


speed counter is used on this machine to give a slower 
speed for the form turning tool and a fast speed for 
facing the smaller diameter. 

Waving and undercutting are done on machine No. 10, 
the waving tool being controlled by a cam direct on the 


FIG. 138. BAND-TURNING MACHINE 


iuf'ie feed over thr hbourrelet, and a 
the body ol the 
After thi 


shell goes TO Machine 


nore mie passage ove 


rar us tive wind rroove, 


shell as 


Has beer 


swaged in place, 1 
t Is hie ld ly the base 


ior 


COD TMT wile 
No. 13, 


iin supported as 


wl re 


In a chuck and avi finish- 


turning. \ 


spring 


used at the front for rough 
turning, and there is a shaving tool on thi 
at the back for the f A burring 
lor si raping away the mall frin ve or 
the finish tool 


On shells with curved 


form tool Is 
inclined slick 
too] is also pro ded 


left by 


nish. 


| 
sharp edge 


noses a lathe with a split chuel 


} 


is provided, the cross-slide carrving two tools of the 
desired form. Taken altogether, this group of machines 
makes a very complete set for handling all the various 
operations on the $-in. shell These machines are al 


made for larger projectiles, the spindles and 


other pul 
being proportionat ly heavier. 


* 


Personals 


Leslie B. Stauffer, 
Warner & Swasey Co., Cle 
succeeding Frank A 
treasurer! 


for many years associated with tl 


become secretary 


elected vice 


veland, Ohio, has 


Scott, who was recently 


president and 

Charles F. 
of the “American 
neer with the Colt’s Patent 


to the columns 


production eng! 


Scribner, a frequent contributor 
Machinist,” until 
Fire Arms 


superintendent of the 


recently 
Manufacturing Co., ha 
Cleveland Twist Dri 


become assistant 


Co., Cleveland, Ohio. 
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Prices--Materials and 


IRON AND STEEL 


Pig Iron—Quotations were current as follows at tl 


and dates indicated: 
Feb. 4 
1916 
No. 2 Southern foundry, Birmingham.$15.00 
No. 2 X Northern foundry, New York 19.75 
No. 2 Northern foundry, Chicago.... 18.50 
Bessemer, Pittsburgh ... Fad 21.45 
RenGSe, PECQIGRUPEM ccccccceces at 18.70 
No. 2 X, Philadelphia..... RFC 
Pe, Be WO cccceneeeecceeeecrecass . 18.50 
No. 2 Southern, Cincinnati..... — 17.90 
Basic, Eastern Pennsylvania........ 19.50 
Gray forge, Pittsburgh............. 18.45 
Steel Shapes—The following prices in cents per 
for angles 3 in. by % in. and larger and tees 


from jobbers’ warehouse, New York: 


Jan. 7, 


1915 


$15.00 


Feb.4, 
1916 
OO SS ee eee eee 2.60 
ee" 2 ee ere 2.65 
Machinery steel (bessemer). 2.60 


Steel Sheetsa—The following are the prices in « 


19.50 
18.50 
21.95 
18.95 
19.75 
18.50 
17.90 
19.50 
18.45 


Jan. 7, 
ly 
2.50 

2 55 


2.50 


J 


pound from jobbers’ warehouse, New York: 
Feb. 4, Jan. 7, 
1916 1916 
PEEP eT TT Cr CT eee 3.50 3.35 
SS ee eer er 3.40 3.25 
i, 2. oe Cc seceaee enue ees 3.35 3.20 
a, 2 St ee Bests ca wweccanves . 3.80 3.15 
ht 2 Po cde seveunteuweseexvee es . 8.46 3.10 
a, er S66 cane eesbeedeeee ens : 3.35 3.00 
i eed ie ead a eee On eee eee 3.30 2.90 
Sa, ee MIE. cece weeeceeecesses 5.50 5.50 
eS 2 °°}. }  - are 5.20 5.20 
Pe, Se I cccendbdedeoceee - 5.05 5.05 
Swedish (Norway) Iron—tThis material sells 
base per 100 lb. f.0.b. New York. In coils an advance 


charged 


Cold Drawn Steel Shafting—From New Y 
to consumers requiring fair-sized lots the y 


rice 


Bar Iron—Prices are as follows in cents 


the 


New 


pl 


Y 


ork w 


1e points 


pound are 
3 in. and larger 


Feb. 5, 
1915 
1.85 
1.90 
1.80 


‘ents per 


Feb. 5, 
1915 


bobo boboboen 
~ 
o 


Td) 
vibe 
——— 


at $4.50 


of 50c. is 


arehouse 


is 15° off list. 


per | 


round at 


Jan. 6, 
1916 


1.80@1.85 


2 00@2 2 2.07 


2°40 @ 2.50 


aces named 
Feb. 5, 
1916 
Pittsburgh, mill . yee 2.10 
ork .. ree ee eee 2.20 
storehouse, ‘New York...... 2.50 


From 


Standard Pipe—On carload lots f.o.b. Pittsburgh, 


coun 


M4 t 


ts 


Oo 


t 


the dis- 


follow: 
Black——— Galvanized—, 
Feb. 5, Feb. 5, Feb. 5, “eb. 5, 
1916 1915 1916 1915 
2-in. steel butt welded 76% 81% 60 14 * 721% % 
») 6-in. steel lap welded 75% 80% 59 le % 72 1% 
At these discounts, the net prices In cents per ft. follow: 
Diameter, In. 
a Scio etapa ak 2.76 2.20 4.54 3.15 
4.08 3.24 6.72 1.67 
ceeeees ».44 41.38 9.09 6.30 
werreyT TTT. 6.60 ».25 10.86 7.55 
S88 7.05 14.62 10.15 
14.63 11.70 23.69 16.70 
19.13 15.25 30.98 21.80 
27.25 21.80 44.05 31.00 
37.00 9.60 59.94 42.20 
48.00 38.40 77.76 54.60 


METALS 


Old Metals—In New York, the following are the 
purchasing prices In cents per pound: 


Cop} 


er, 
Copper, 
Copper, 


Lead, 
Lead, 
Brass, 
Brass, 


No 
Zinc 


heavy and wire 

light and bottoms - 
heavy ee 
tea 


heavy and crucible. . eT 


heavy . : , ee ee 


light . er ae See Pa 


Antimony—For spot delivery on Chinese 
brands the quotation is at 42.50c. per Ib., 


duty 


Feb. 4, 
1916 
21.00 
20.50 
17.50 

5.00 


and 
paid 


dealers’ 


F e b. 5, 
1915 
12.10 
11 =e 
10.5 

3 30 





Japanese 





Miscellaneous Metals—T! 


1e pr 
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Supplies 


MNT 





ql MMi MMT LUT 


esent New York quotations 


in cents per pound, with a comparison of practically a month 


and year ago, are as follow 


Copper, electrolytic (carload 
Tin : 

Lead 

Spelter dieing 

Copper sheets, base...... 


Ss: 


lots 


Copper wire (carload lots). 


Brass rods, base.... 
Brass pipe, base... 
ge Ere ee 


Solder % and % (case lots) 


ST. 


Eee are eae ae ee eee v. 


95 


LOUIS 


"> 4, Jan. 7, Feb. 5, 
1916 1916 1915 

»... 26.00% 24.00 14.75 
41.75 41.00 37.00 

6.10 5.90 3.70 

19.50 18.00 8.25 
32.00 30.00 19.25 
32.00 30.00 15.25 
38.00 35.00 14.75 
43.00 38.00 15.75 
38.09 35.00 15.50 
26.00 26.50 24.50 
GENET cccvcescoceeees 19.50 


*This quotation is for delivery in June or later. For 


earlier delivery 27.50c. is ask 


ed. 


Babbitt Metal—In New York, 


in cents per pound: 
ca ira whale we a adn 


quotations are as follows 


55@60 


NS ee ee ee ee gen 25@30 


Monel Metal—The following 
pound for mill lengths 8 ft. and over: 


are the prices ‘n cents per 





10,000 6,000 2.000 Less Than 
ab. Lb. Lb. 500 Lb. 500 Lb. 
ofa Size ofaSize ofaSize ofaSize ofa Size 
Size, In. and Over and Over and Over and Over and Over 
Rounds—Squares 
bi  Meteon 31.50 32.00 32.50 33.00 36.00 
% to je..... 31.25 31.75 32.25 32.75 35.75 
% to 1%... 31.00 31.50 32.00 32.50 35.50 
138 to 2%..... 31.75 32.25 32.75 33.25 36.25 
Rounds 
3 to 3%..... 32.50 33.00 33.50 36.00 37.00 
Square 8s 
eaeerseoesanec 32.50 33.00 33.50 36.00 37.00 
Rounds 
3% to 3}%..... 32.25 32.75 33.25 35.75 36.75 
Squares 
Bae £0 S308. .2s 32.25 32.75 33.25 35.75 36.75 
Rounds—Squ: res 
to 413. 33.00 33.50 36.00 36.50 37.50 
5 to 6 36.00 36.50 37.00 34.50 38.50 
7 36.50 37.00 37.50 38.00 39.00 
Flats > 32.50 33.00 33.50 36.00 37.00 
Flats not rolled wider than 6 in. or less than % in. thick 
Hexagon bars 2c. per lb. over corresponding size of round 
rods. 
For cutting to any specified length not shorter than 1 ft 


add lc. per Ib 
The scrap allowance is 1 


8c. per lb. delivered at works. 


SHOP ACCESSORIES 


Carriage Bolts—On % by 6 
r and longer sizes 50 and 5% off 


off list is allowed; for large 


list is charged. For fair-sized o 


in. and smaller 60 and 5 


rders from New York ware- 


house the following net prices at this rate would be charged 

—$—$—$_—_ Diameter—— ———\Y 
Length, In 4 % M% 5% ‘ 

1% $0.38 53 $0.72 $1.05 

2 41 58 is 1.14 . se 

2% 46 62 S4 1.24 $1.54 $2.73 $4.04 

3 49 67 90 1.33 1.68 2.91 4.28 

31 53 71 97 1.43 1.81 3.09 4.51 


Machine Bolts—From New 


price for fair quantities are 
and smaller, 60 and 10% off 


longer sizes up to 1 in. by 30 in., 
follows: 


as f 
list 


this rate prices per 100 are as 


Length, In. Bn 
1 ».61 $ 
2 64 
2% 67 
es 70 
31 .73 


—_———_Diameter 


3% 
0.86 
92 
98 
1.04 
1.09 


York warehouse, the base 


follows: From % in. by 4 in. 
is discounted; for larger and 


50 and 10% is allowed. At 





> Ee 
ay a % 1 In. 
$2.34 $3.47 $4.73 $6.80 
2.51 3.71 5.04 7.20 
2.68 3.96 ».36 7.61 
2.85 4.21 5.67 8.01 
3.02 4.46 5.99 8.42 


Base prices on other sizes w ould be as follows: 1% and 1% 


in. by 3 in. and up to 12 i 


lengths a special pound price 


n. ta 


square nuts, 40% is discounted 
30 in., 509%: up to 1 in. diameter, 
cold punched nuts, 40%. Buttonhead with hexagon nuts, 40% 
off list, as do hexagon head with hexagon nuts. 


hexagon nuts up to 1 in. by 


is 


ke 40% off list. On longer 
quoted. For cold punched 
from list: for hot pressed 


Bolt Ends with hot pressed nuts sell at the base price 
of 50 and 10% from list price. 


from New York warehouse. 


This is for fair-sized orders 
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Three-Inch Russian Shrapnel--IV 


By Joun Tl. VAN DeveNnTER 





Kture, each located cent Wit ‘ e oot thy Tires 
ay VOPSIS / iv eiaht steps descr hed a ft ~ spindle a \ detail of on these shed wositions 
article, which concludes the work on the 3-in. at the lower left-hand corner of the operation sheet 
Prussian shrapne S/i¢ ¢ are a combination Of and eonsists of the cent 1) / wl) 1 enters and | 


; 


and mac hining operations. Of the latter the more 


important are five forming of the copper irive 





hand, which is done without lubrication. ar hie 
file finishing of the nose of the shell. ln unig 
and inge Hiogus mechanical reese used in revo } 

Lhe shells iu hale lacguering fhe erlerior j } 

i described 

Anyone who has observed the combination 0 ttf 


wrench and husky man power shown in operation T9, in 
which the fuse socket is screwed home into the shell. 
would consider that no force short of hat exerted b thy 
explosion of the shell itself would be sufficient to loosen 


the fuse socket. This fact does not influence the Russia 


ordnance offi lals, hows er, who insist on additiona 'e- 


caution tn the shia pe of two }g-in. screws that extend 


through the steel shel] nto the metal of the fuse so et, 


The alt lling anil tappily for these ScTeWs, as well ids [ol 
th ‘orub” screw that ts to hold Like Lhit Tus li le “crew 
plus, Is done on miuith spindle high-speed selisil ( 





and is shown in operation sheet 23. The fixtures u 


7 FIG. 1 BELT-DEIEN . ‘ AND POLISH 
Liis operation Consist of a stationary anyk plate ScTe Wwe : 
Vi AG tt ‘ trl ’ ‘ , iret ¢ PION 
? ] ) 
to the drill table, represented at A, and a number « 
square Index bloc ks, shown at i. These blocks are t Lia t ( a (i | then / 
the purpose Ol properly spaciig the holes at 90 deg. « butt up ava t the outside ¢ ‘ Lin ell in ! 
the shell circumference The are clamped to the bas tain it at the proper « file roa thee we ott 
- . ” 
7 Y 


, 
i 


~ 

a 7 

} / P 

ay i 








/ / Q ‘ 
— bread REN ppt Jf, 
//j= ) Ee >> 
/ . Y rz7zISTIT7, SY, y Aff AA 


- , BIL 7, '/ 7 g AS f ff A Af, g AA fy é //, , 4A / Vf 
VY bY Vibb JL, Le LiL Z (LLL hhh Lhdhh, LLL LLLLS . Y LYLLLLLLE LL i 








. Set ren, Dia P The “ ; 
206 ” _” l<- O55 > § 
PF ANL Wn 4 +0005 al . 
ee a 9 80 +0005 
FIG. 2 SECTION THROUGH 3-IN, RUSSIAN SHRAPNE! SHOW \ DISK, POWDER-TUB oo | ‘ KET. COPPEI 
PLUG AND ZINC FUSE-HOLE PLUG 
, ie , :, 
tT the shelis by means of the « unipime screws, SHOW u he thrust of the aril t takel iil ether | 
EF. which are tivhtened hy means ot a spec ial socks }] DULL UDOT l t! | tru Tih ia 
wrench and which hold the split portion of the inde ne of the faces of the square 
blo« k upon the base of the shell. he procedure ! T! ‘ erartiol ti) mot 3 eenter 
The stationary fixture A, while simple, is well adapted with a countersinking drill, shown at 7, through the 
to fast production, There are three shell positions on this Ishin Dd. Then the sh moved to the se nal mM 
oes tion, it whicl tiv hol ro! the fap dril ed at / 
*Previous installments appeared on pages 89, 155 and 177 : - . ; 
Copyright, 1916, Hill Publishing Co Finally. the sl oes to the 1 | positiol n which these 
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holes are tapped by the tap G@ in an automatic reversing 
tapping chuck. 
each shell, with an average output of 30 shells per hr. 
This production is not at its maximum, since the capacity 
of the drills at this plant has exceeded that of the other 
machines. 


Three holes are drilled and tapped in 


The simple wooden vise shown at A in operation sheet 
2 may well be applied to other examples of cylindrical 
work that it is desired to hold, and yet release quickly. 
It consists of a series of tapered wooden blocks forming 
spaces into which shells are dropped and where they are 
effectively held against other 
While here, the %<-in. screws are driven home with a 
Yankee screwdriver, the heads are snipped off with a 


rotation and movement. 


pair of hand shears and what is left of them is riveted 
over with a machinists’ hammer. 
A converted engine lathe furnishes the means of per- 


1 


forming the double operation shown in operation sheet 


25, in which the copper band is formed to size and shape, 
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Square Index 
Block 


SCREWS 


Method of Centering Shell 


OPERATION 23 
Machines Used 
Special Fixtures 


DRILL AND TAP FOR HOLDING 
Three-spindle sensitive drills. 
and Tools—Stationary centering 


fixture A; 


square index block B. 

Gages—None. 

Production—From one operator and one machine, 30 shells 
per hr 

Note—Speed for drilling and tapping, 1,200 r.p.m.; reversing 
tapping chuck used Countersink with No. 11 and drill 
fy in. for tapping; turpentine and white lead used as tap 
lubricant. Drills are run dry. 

and the nose end of the shell is formed and faced. The 


shell is held in a simple split collet chuck, shown at A, 
and runs in the steadyrest /, with its outer end project- 
ing beyond this so that the combination forming tool B 
may be advanced to face off the end of the fuse socket 
and also to remove the projecting ends of the riveted 
screwheads that remain from the preceding operation. 
An auxiliary tool slide is used for the copper-band form- 
ing. It is mounted on the lathe carriage at the proper 
distance away from the facing and forming tool B and 
is provided with a micrometer feed dial by means of 
which the size is determined. 

A hand operation is necessary after the forming tool 
B completes its work, in order to remove the rough edges 
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of the band. This tool is simply a flat file that has been 
dressed up on a grinding wheel to the shape shown at 
F. It is used in connection with the hinged hand-tool 
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Driving Screws Snipping Heads Riveting 


OPERATION 24: INSERT HOLDING SCREWS, SNIP AND 
RIVET 
Machines Used—Hand operations 
Special Fixtures and Tools—Special wood-block bench vise A; 
Yankee screwdriver B; hand shears C; hammer D. 
None. 
l’roduction—From three 


Gages 


men, 2,500 shells in 10 hr 











Face and d , 
FormNose / % | 
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Go 
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OPERATION 


FORM DRIVE BAND, AND FACE AND 

IRM FUSE END OF SHELL 

Machines Used—Converted engine lathes. 

Special Fixtures and Tools—Split collet chuck A; nose-forming 
and end-facing tool B; auxiliary tool slide C, with band- 
forming tool D; steadyrest E; hand turning tool F 

Gages—Limit snap gages for diameter of copper band; templet 
gage for drive band; templet gage for nose profile. 


9r 
25 
F< 


Production—From one man and one machine, 30 to 40 shells 
per hr 
Note—No tool lubrication used in forming the copper drive 


band; cutting speed, 65 ft. per min 
(1) form band, (2) hand-tool 
form 


; sequence of operations— 
band, (3) face nose end and 








AMERICAN MAC 


February iv, 1916 


rest, shown at G, which is ordinarily flapped back out of forms a tool r 
the way except when hand-tooling, at which time it is w 1 is perfo 
brought into the Position shown in the dotted lines and with an output 


The same ty 
the 


oo twelfth op 


{ D>, na a polishing the | 

D FY — Pp into use agall 
w . = Ss a the nose. One 

| : i ] { 
i > Leach of the 
v ‘ ] 
\ ANN ? CS ( enen Ké ) ) 
Ve ‘ i 5 
\ " 1M 





which is 
the shell 
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OPERATION 26: FILE AND POLISH NOSE OF SHI I 
Machines Used—Special polishing lathes, with cup chu na 
ball-bearing, spring-actuated tail centers 
Special Fixtures and Tools None 
Gages Templet gZaee for nose profile 
Production From one operator and one machine (0 to 


shells per hr v 


Note The polis} ithes used or this operatior Ww 
step with a like number of band-turning lathes, one of 
each, back to back, forming a ur Cc 
Reference Special polishing lathe hown in Fig. 1 \ 2 
; 
3 
. 
a) Ort} ri 
4 \ M ' Use S 


| LLG SS4 > 1 j Special Fi a 

7 MAA ES | Pin as None 

| , _ 
ry Mp Avtend i ae l’re ictio Three 

| oA = Note—Shell is | 
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_ ! ive bb 
Blowing out the Fuse Socket this time, al 
OPERATION i: RETAP FOR FUSE-HOLE PLUG GRUB presst al al 
SCREW i % ‘ { 
Machines Used None P ™ P . 
Special Fixtures and Tools Wooden taper-wedge blo 4 lo in 
_A; har i tap Whe j i] (Co 
Gages None ‘ 
Productior Two met! " é 00 shells in 10 hr e off i] Ma 
operation 
Note Compressed. air used to blow out the fuse socket the een show! Oo 
cork inserted in powder tube prior to operatior ) 


removed tio? ! f 
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considered as operations. If a shell manufacturer had 
his way about it, he would probably do away with both 
of them! Incidentally it may be said that the Russian 
final inspection is by no means a mere formality. By the 
time the shell has got past the two Government shop 
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Driving Fuse Plug Driving Grub Screw 





Lb 


OPERATION 29: INSERT FUSE-HOLE PLUG AND GRUB 
SCREW 
Machines Used—None 
Special Fixtures and Tools—None 
(jJagzes—-None 
Production—Two men produce 2,500 in 10 hr. on this opera- 
tion 


inspections and the proving-ground test, if there is any- 
thing the matter with men, methods or machines at the 
factory, it has small chance of getting by without dis- 
covery, 

An ingenious arrangement for painting shells is shown 


28. It is about as effective a 


In Operation sheet 


‘ a iB 
~= > SS. Wax Plug for 


SS Official Seal 









. Counter- 
sink for gf Official 
Seal 


t 
> 
‘ 
~ 
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™~ 
= 
hw 4 
t f 
k 
~ 
NS 


OPERATION 30: PACK FOR SHIPMENT 
Machines Used—None 
Special Fixtures and Tools—Non« 
Gages—None. 
Production—Four men, 2,500 shells in 10 hr 
Note After boxing, the cover is sealed by means of a coun 
tersunk wax plug, shown at A and B 
arrangement has has yet been developed by the shell 


manufacturers. The device is mounted on top of a work 
bench and consists of a drive shaft A running in bearing 
B and provided with leather friction drivers at various 
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points in its length. The shells are held on swivel stands, 
consisting of brackets, showa at C, and tipping blocks D, 
which are manipulated by means of the handle £. The 
hottom of the shell is first painted while in a vertical 
position, the shell being rotated by hand, after which it 
is tipped over against the leather friction driver and the 
idler @, which runs upon the copper band, and the paint- 
ing of the outside is completed. The shell is held at its 
nose, or fuse, end upon the tipping block by means of a 
plug that fits within the hole in the fuse socket and per- 
mits the shell to rotate. 

Zine is getting to be rather an expensive metal, and 
those who have subcontracts for Russian shrapnel are 
glad that they do not have to pay for the zine fuse-hole 
screw plugs that are used to close the shell for shipment. 
One of shown home at A in 
operation sheet 29. There is quite a contrast between the 


these is being screwed 
zine plug and the wooden fuse-hole screw plug, which was 
deseribed and illustrated in American Machinist, Vol. 455, 
page 1057. This difference is multiplied enormously by 
the quantities in which they are used, and the total must 
represent an amount that would be well worth saving by 
the use of cheaper material. 

After the fuse-hole screw plug has been driven home, 
it is held by 
hole, the pointed end of which bears against the 
shells of this are 
shipped eight in a bex in substantial wooden packing 


means of the setscrew inserted in the small 
5 -1N. 
size 


thread of the screw. Russian 


cases made with locked corners. One of these is shown 
in operation sheet 30. 

An interesting point is the manner of sealing these 
hoxes so that when received on the other side there will 
be assurance that they have not been tampered with. At 
A is shown a counterbore through which one of the cover 
There are two of these 
addition to the 
Wax 


plugs are inserted in these counterbores after the screws 


screws is drilled and countersunk. 


counterbored holes in each cover in 


other screws, which are flush with the top surface. 
have been driven, home. The plugs are heated by means 
of a gasoline blow torch and then sealed by the official 
receiver of the goods after the case has been packed. 


Plam for Industrial Research 


Following a personal study of industrial conditions 
in Germany and other foreign countries by Dean Fred- 
erick A. Goetze and several members of the faculty of the 
Graduate Engineering School of Columbia University, 
Dean Goetze elaborates in his annual report, which has 
just been issued, the proposed plans for the foundation 
of a large industrial-engineering research laboratory under 
the auspices of the university. Such a 
forth, would be a boon to the industries of this country, 


move, he sets 
bringing to their aid, as is done in Germany, keen univers- 
itv research study to solve the many engineering problems 
which confront them and saving them millions of dollars. 
The plan outlined by Dean Goetze and his colleagues 
calls for the immediate erection of a building easily 
accessible to the university, with water and railroad 
f:cilities, which with the equipment would 
cost $500,000. This would be but an initial step, how- 
ever, as it is ultimately proposed that a research founda- 
tion of from $2,000,000 to $5,000,000 be secured, the 
income to be used exclusively for engineering research, 


necessary 
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Painting Small-Shop Products--IlIl 


By Jonn I. VAN DEVENTER 





SYNOPSIS 
common process of finishing small-shop products, 
It ts within 


the reach of the average small shop and saves labor. 


While brush painting is the most 
dip-tank finishing should be studied, 
The use of dip tanks is described in this article, 


which also touches on oven drying, spraying, an 


lum ) ling. 





Dip-tank finishing is a subject that the small-shop man 


needs to know more about. Paint, primer, filler, ena 


japan and varnish can be dipped, although there ar 
limitations coming from a desizn of the piece; but wher 
this process can be employed, it not only saves labor, but 
is likely to give smoother results. 

Work that contains holes or 
accumulated paint will drip upon other surfaces is not 
this is 


from which the 


recesses 


suitable for dipping. An example of show! 
Fig. 1 at A, 


number of central depressions. 


in which the cast-iron stove plate has a 
If it is dipped and then 


FIG. 1 THE SHAPE OF THE PIECE AND THE 


allowed to dran.. drops will run down from these ho 


and the result will be a course, It Is 
to touch up this 
the low labor-cost advantage of dipping. It is 


smear. Of 


such spots with a brush, but takes 
away 
much better to design the piece with this point in mind 
and thus overcome the difficulty without cost. 
Sometimes work that cannot be dipped successfully in 
one position may be made to turn out all right by using 
little commonsense. An example of this is shown in 
lat Band C. Here is a steel plate having an open- 


a 
Vig, 


ing, not at the center, but near one edge. If it is held 
and dipped in the position shown at B, the result will be 
even worse than in the foregoing case; but by turning 
this piece around, as shown at (, one stroke of the brush 


’ ’ 
recess and the edge oO 


will remove the drip between the 
the plate. 

In addition to the restrictions coming from the 
or shape of the piece there are certain points to consider 
Black, bright red and 


design 


shout the color TO he used. blue 


4 } | ) 





WAY IT IS DIPPED ARE 


are good dipping colors; but olive green is a bad one. 
because it is composed of different pigments, which have 


a tendency to separate in the tank and give streaky effects 


Small-shop products are not, as a rule, large or com 
plicated. Dipping tanks are so easily made that ther 
s no excuse tor their not be ne uitable for the work 


A good dip tank has the least :rea of its contents exposed 


to evaporation and also contains a minimum quantity of 


paint. The evaporation from the surface of a dip tank 
causes considerable loss of material and also of time in 
eping the solution at its proper consistence A flat 


dipped either in a shallow 
tank, as shown at B in Fig. 2. or in a deep, 


expensive 


nece, for example, may lb 
narrow 
tank, as shown at (. The first would be 
the first cost of the tank 


less, evaporation and waste would soon make up for this. 


wa) 
in paint; although would be 
Steel window sashes are dipped on this principle in tanks 
that are 6 to 10 ft. deep and only a few inches wide. 

When a tank is designed to present the least surface 
follows that the min amount of paint tor 


area, it mum 





Cc 


IMPORTANT FACTORS 


Su sstully operati thr tulik is also reduced 


Lion, 
tanks are both obtained by simply tr ne 


it Propor 


Thus these two prim ples of good design for dip 


to live up to 
them. 


one of 


Many small-shop products may be dipped in tank 
that 


paint pails, 


larger than ordinary cooki utensils o 
Such small pieces are dipped by hand, then 
When the preces 
This 


hops in W hin ly 


are ho 
placed on one edge on boards to dry. 
hecome larger, mechanical handling is necessary. 
fact restricts the process on large work to s 
the production is great enough to call for the equipment 
and required. An 


usually found in such a dip-finishing room. 


room overhead monorail trolley i 


It is broken 


over the tanks. the short broken section be ing provided 


with means for raising and lowering, so that the piec 


may be run onto this section, be dipped, raised again and 
run off without undue loss of time. After dipping, it 
must be allowed to drain, so that the surplus paint, which 


is worth saving, comes back to the tank. 
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Some automobile manufacturers paint their wheels by 
dipping. then get rid of the surplus paint by rotating 


them. Centrifugal force throws the paint back into the 
tank. Such complicated apparatus is out of the question 


for the small shop, but the centrifugal principle may be 
applied on without much elaborate 
machinery, and with It is a thing that is 
worth remembering. 

One of the problems in connection with dipping is 
to keep paint from getting where it is not wanted. This 
requirement restricts the use of the dip process, especially 
on* work that has a number of finished surfaces or holes. 
There are ways of getting around this point. Whether 
it is economical to use these expedients or not depends 
upon whether the time needed for using them plus the 
time of dipping will be less than the time of brushing. 

Wooden plugs are often used to keep paint out of 
holes. Melted paraffin run over finished surfaces will 
keep them free from paint, but it must be removed by 
heating the article after the paint is dry. This scheme 
ean be used only with air-drying paints, for if parts with 


smaller pieces 


eood results. 


z 





DIPPING TANK MUST BE DESIGNED ON 
DEFINITE LINES 


FIG. 32. 


THE 


paraffined surfaces were put into an enameling oven, the 
wax would melt and run down and form a new and unde- 
kind of Hollow which it is 
desired to keep paint from the interior, may be dipped 
with a closed end down, not being entirely submerged. 
After the 
turned end for end so that the drip is downward toward 
the unpainted end, which is covered by a few strokes of 
the brush. There are hundreds of such expedients that 
may be used and that require only a little ingenuity and 


sirable finish. work, on 


piece is withdrawn from the dip tank, it is 


planning in advance. 

A kink in connection with dipping has to do with 
obtaining a tag that will go through the dip tank without 
having its characters obscured by the paint. This prob- 
lem presented difficulty to a manufacturer of small hand 
pumps and resulted in loss of time, because it was neces- 
sary for the man at the tank to remove each tag and 
fasten it on again after dipping. This trouble was 
overcome by the means shown in Fig. 3, which represents 
the product of a stencil-cutting machine. There is 
nothing about such a tag to become obscured in the dip. 

The difference between air and oven drying is only 
a question of the degree of heat and the length of time 
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required. No doubt, an enamel finish-dried in the air 
for several months would be as hard to remove from the 
surface on which it was put as one that had been baked 
for a few hours in a drying oven. Ovens are therefore a 
means of hastening the process of securing a_ hard, 
durable finish. They are not complicated, and the tem- 
peratures do not run very high, 600 deg. F. being about 
the limit. As far as the small shop is concerned, there 
is nothing complicated about the process of baking ename!| 
or japan. The only question is whether the quantity of 
pieces is sufficient to warrant the expense of the labor of 
handling them back and forth from the ovens. 

Black japan, which one finds on typewriters, business 
phonographs, adding machines and a similar class of 
work, is one of the most durable and oil-resisting finishes 
that can be put upon metal. The finish secured with it 
varies from the plain two-coat finish for small and cheap 
articles to the seven and ten coats used on the higher- 
grade machines. On this fine class of work, each coat 
after heing baked is sanded, or rubbed with pumice, and 
often on work that has been stripped or gilded a protect- 
ing coat or coats of varnish are applied and baked. 

Japan finish is always black, but colors are obtained 
by the use of enamels that are baked in the same way. 
The number of coats for enamel finish varies with th 
quality of the work, but a very respectable job can be 
I recently saw a test piec 


two coats. 


with 


obtained 














PERFORATED TAGS ARE NOT DEFACED 


IN DIPPING 


FIG. 3. 


finished in two coats of enamel of ordinary quality. It 
had been submersed in kerosene oil for two years and 
showed no signs of softening. 

Spraying is an ideal method of putting paint upon 
most surfaces, large or small. In small shops the lack 
of compressed air usually settles the matter at once and 
decisively. There are certain shops, however, which are 
small and yet have air compressors, and there are others 
in which the present method of finishing products would 
make it a paying proposition to install a small compressor 
such as is required for this class of work. Pressures as 
low as 14 lb. to the square inch are used, and as high as 
80, painting, of course, going more quickly with the 
higher pressure. Filler, color and varnish can all be 
sprayed, but the consistency must be fixed so that the 
nozzle does not clog and paint does not run in waves on 
the work. It does not pay to spray work in which a large 
part is composed of open spaces—for example, bicycle 
wheels and wire. 

Tumbling is suitable for small work that is to be 
japanned, where the quantities contained in the batch 
may vary from five hundred to fifty thousand pieces. 
Shoe buttons are an excellent example of this class of 
work, which it would be difficult to coat evenly, uniformly 
and as cheaply by any other method. After being tumbled 
for a certain length of time in connection with an amount 
of japan sufficient for the batch, the contents of the 
tumbling barrel are put on wire-mesh screens and baked 


in an oven. A number of coats are applied in this way. 
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Tool Steels for Quantity 
Production 


By Cuarves F. ScripnNer 


What steel to use for certain tools 
lemand for large-quantity production 
the most difficult problems for the production manager 
to solve. Especially is this so in concerns engaged in 
the production of “war munitions,” 
and quality of product must necessarily be combined. 

The information herewith is based on the practice of a 
concern that has studied this matter extensively and 
shows the standard practice in the matter of for 
firearms components. Its value at this time 
especially appreciated by those who may have, 
contemplate taking on, contracts along this line. 


where quick deliveries 


tools 
will be 
or who 


CLASSES AND BRANDS OF STEELS USED FOR 
DIFFERENT TOOLS 


TABLE 1. 


Steel Used 


Name of Tool 


Drills ? in. and smaller... 

Drills over 3 in. 

teamers } in. and smaller 

Reamers over H in. 

Reamers long in proportion to diameter 
Counterbores } in. and smaller ; 
Counterbores over ? in. 

Butt mills 3 in. and smaller 

Butt mills over 3 in. 

Taps 3 in. and smaller. 
Taps over ? in. 

Taps having fine threads 
Thread dies. . 

Thread dics having fine 
Chamber reamets for barr«l ; 
Slotting tools 3 in. and smaller, used in holders 
Slotting tools with square shank to fit holder 
Forming tools for screw machine 

Cutting-off tools. . ‘ i. 
Broaches 

Milling cutters crews 
Thread-milling cutters for threads 
Thread-milling cutters for fine threads 


High-speed drill rod 
ovo Supe rior 
High-sp ed dnill rod 
Novo Superior 
Ke tcs oil-harde ning 
High-speed drill rod 
Novo Superior 
High-speed drill rod 
° ovo Superior 
High- speed drill rod 
Novo Superier 
Super-Rapid White Label 
Novo Superior 
Super-Rapid White Label 
Super-Rapid White Label 
High-speed drill rod 
Novo Supericr 
Novo Superior 
Novo Superior 
. Novo Superior 
Novo 
.. Novo Supe rior 
meant Rapid White Label 


threads 


coarse 


Profiling cutters we 
ee Novo (she« 

B lanking dies Novo 
Drawing dies Firth’s Best Tool 
Cold-trimming dies. . . Novo 
Hot-trimming dics ee . Novo 
Drawing Chrome _ nickel 


punches 

Heading punches 

Standard drill bushings 
Special drill bushi: gs 
Standard locating plugs. . 
Special locating plugs 
Filing jigs 

Small tocls of intricate form 
Wood-cutting tools 


Chrome nickel 
Styrian Gold Label 
Ketos oil-hardening 
Styrian Gold Label 
Ketos oil-hardening 
Ketos oil-hardening 
Ketos oil-hardening 

Novo Superior 


LIST AND DESCRIPTION OF TOOL STEELS USED 1N 


MODERN PRACTICE 


TABLE 2 


Carbon Steels: 


Crescent Extra... . 1.05 to 1.15 per cent. carbon 
Firth’s Best Tool 1.05 to 1.15 per eent. carbon 
Rose L abel Styrian 1.10 to 1.20 per cent. carbon 
SE soc sacnwancactaceaas 1. 25 to 1.40 per cent. carbon 
Alloy Steels: 
Chrome nickel Chrome-nick«l alloy 
Ketos sae Manganese alloy 
Geld Label Styrian ..3} per cent. tungsten alloy 
Pieth’s R. T....... .34 per cent. tungsten alloy 
Champion Double Special... . 7 per cent. tungsten alloy 
High-speed Steels: 
oe, ee Chrome-tungsten alloy 
Novo (sheet)... ........ ..Chrome-tungsten alloy 
aoe nmruhe maps na Ee Chrome-tungsten alloy 
Novo Superior Chre me-tuagsten alloy 
Blue Chip Superiecr Chrome-tungsten-vanadium alloy 
Super-Rapid White Label Chrome-tungsten-vanadium alloy 


Extra and Firth’s Best 
good quality and can 
These steels will 


Carbon-Tool Steels—Crescent 
Tool steels are domestic 
used for general all-around work. 
nachine readily, if properly annealed, and harden best 
hen heated to about 1,400 deg. F. 

iter. 

Alloy Tool Steels—Chrome-nickel steel is made con- 
various amounts of carbon. Those containing 
lower amounts of carbon (about 0.50 per cent.) are 


steels 


and quenched in 


ining 


suitable for crankshafts and general automobile construc- 


in these days of 
perhaps one of 
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tion. Those containing the higher amounts of carbon 
(about 0.80 per cent.) are suitable for use in tools. This 
steel is very dense, tough and hard and will stand shock 
well. It hardens best when heated to about 1,450 deg. F. 
and is quenched in oil. Ketos oil-hardening is a domestic 
steel and is called non-shrinking It is 
very tough and hard and can be used for work that must 
not change in the hardening process. This steel hardens 
best when heated to 1,360 deg. F. and quenched in oil. 
Gold Label Styrian is an imported steel and has been 
found to hold a fine edge and put a fine finish on the 
work. It is hard and dense in structure. This steel can 
he used for tools that require an extremely hard surface 
It hardens best by heating to about 1,475 
deg. F. and quenching in water. Firth’s R. T. is a 
domestic steel similar in characteristics to Gold Label 
Styrian steel. Champion Double Special is also a domes- 
tic steel and has been found to be 


and non-warping. 


or fine edge. 


harder and more dense 


than Gold Label Styrian and is consequently better 
adapted for use under certain conditions, 
High-Speed Steels—Novo and Novo sheet steel are 


imported steels and are capable, in the main, of being 
used at high speeds. They last well without sharpening. 
These steels can be used for all roughing tools and, under 
as well. In their 


hard and dense, harden- 


certain conditions, for finishing tools 
normal state they are extremely 
ing being accomplished by heating to from 2,100 to 2,200 
deg. F, Novo 
Superior is an imported steel similar to just 
mentioned, except that it will hold a keen edge longer 
than Novo. This steel can be used for finishing 
where only the very best is required. It is preferably 


and quenching in oil or an air blast. 


the two 


tools 


TABLE 3. TOOLS FOR VARIOUS CLASSES OF WORK MADE FROM 
DIFFERENT STEELS 
Stecl | sed Tools I sed For 
Chrome nickel Drawing punches, heading punches 


special locating plugs, 


Filing jigs, special drill bushings, 
relation to their 


small tools of intricate form, reamers long in 
diameter 
Styrlan 


Ketos oil-haidening 


Gold L abel | All fine tools 
Firth’s R Drawing dics 
Champion Doubk Special. . Medium and large drills, medium and large reamers, 
standard drill bushings 
(sheet). . Milling cutters, profiling cutters, saws, 
cold-trimming dies, hot-trimming dies 
Medium 


Novo and Novo blanking dies, 
and large taps 


Novo Sup rior 
Threading dics 


Blue Chip Superior 
Super-Rapid White Label Medium and large counterbores 
slotting tools, cutting-off tools, forming chamber 
reamers, special drills, special reamers, broaches 

Small drills, small counterbores, small reamers small taps 


tools, 
liigh-speed drill rod 


and 
Superior is a 


hardened by heating to from 2,100 to 2,200 deg. F. 
quenching in oil or water. Blue Chip 
domestic steel of similar characteristics to Novo Superior 
and gives equal satisfaction in This steel is best 
heating to from 2,200 to 2,300 deg. F. and 
Super-Rapid White Label is 
the 
about 


use, 
hardened by 
quenching in oil or water. 
an imported steel, similar to two last named. It 
hardens at a much lower heat, 1,900 deg. F., which 
is an advantage in the construction of many tools. 

Alloy and high-speed steels can be used for nearly all 
tools for the manufacture of firearm components with 
ereater efliciency than carbon steels. They cannot, how- 
ever, be welded in the blacksmith’s ordinary fire, but must 
be either brazed or welded by the flame. 
Novo sheet steel, cold-rolled, can be obtained in cn gra 
of from 0.020 to 0.133 in. High-speed drill rod can be 
obtained in sizes from 0.0625 to 0.500 in. inclusive. 


oxyacetylene 


Table 3 will serve as a cross-reference to Table 1, as it 
lists the various classes of tools that can be most efficiently 
the grades of steel already mentioned. 


made of various 
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SY VNOPSIS— Details of jigs. fixtures and tools for 
milling, drilling, boring and reaming connecting- 


rods for an eiaqht V-motor. 





The small tools, operations and methods used in 


machining some of the parts of the automobile eight 
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V-motor manufactured by the Ferro Foundry and 
Machine Co., Cleveland, Ohio, have been described on 
pages 14, 98 and 186. This article is the fourth of the 
series and shows the small tools and metheds used for the 
connecting-rods, one of which is shown in Fig. 11. The 
jigs and fixtures used are representative of uptodate auto- 
mobile small-tool design embodying time-saving devices. 
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FIG. 7 


FIG. 
FIG. 8 _ 


JIGS AND FIXTURES FOR MACHINING CONNECTING-RODS, WITH WORK IN POSITION 


FIGS. 2 AND 2-A 


Operation—Straddle-milling wristpin end of connecting- 


rod, Fig. 1. The forging is located in pins at the large end 
in holes previously machined and rests on tool-steel V-blocks 
A. Strap B is tightened down with a knob nut and the 


knurled-head screws C hold the parts securely. 

Surface Machined—Wristpin bosses, with a gang of cutters 
5 in. in diameter by % in. thick, suitably spaced. Speed, 38 
r.p.m.; 0.032 in. per revolution. 

FIGS. 3 AND 3-A 

Operation—Drilling and tapping bolt holes in connecting- 
rod. The forging is located by V-blocks A, operated by knob 
serews and held against the steel strip with screw B. 

Holes Machined—Two %-in. holes drilled and },-in. 24 U.S. 
F. threads tapped for screws to hold cap on the connecting- 


feed, 


rod. 
FIGS. 4 AND 4-A 
Operation—Boring and reaming large hole in connecting- 
rod. The forging is located on pin A, fitting in the reamed 
wristpin hole, and is forced back against the stop with 


knurled-head screw B. 
Hole Machined—2.115-in. hole, bored and reamed, using slip 
bushings at C. 
FIGS. 5 AND 5-A 
Operation—Drilling and reaming wristpin hole and oil hole 
The forging is located on two pins at end 
with knurled-head screws 


in connecting-rod. 
A and forced against 
in the shaft B. 

Hole Machined—%-in. hole, drilled 
14-in. oil hole in end of rod. 
FIGS. 7 AND 7-A 

Operation—Milling recess for joint on connecting-rod fork 
for gang. The rough-forging is located on hardened-steel 
blocks at the rear and resting on steel pins A at the front. The 
strap B and knurled-head screws C hold the forgings securely. 

Surface Machined—Recess and parting line, using gang 
cutters consisting of two 4x14-in. and two 3%x%-in., suitably 
Speed, 46 r.p.m.; feed, 0.06 in. per revolution. 


stopscrews 


and reamed, using slip 


bushings C in jig and 


spaced. 








FIGS. 8 AND 8-A 

Operation—Milling out metal to form fork end of connect- 
ing-rod. The forging is located by a pin fitted in the reamed 
wristpin hole and resting on height pins in front; it is held 
down with screw A through the strap. 

Surface Machined—Inside fork slot, using 6x%-in. in- 
serted-tooth cutter. Speed, 32 r.p.m.; feed, 0.05 in. per revo- 
lution. 

FIGS. 9 AND 9-A 

Operation—Milling joint surfaces on caps for connecting- 
rod forgings, located on steel blocks and held against the 
hardened-steel blocks A with straps B. 

Surfaces Machined—Joint and register, using gang cutters 
consisting of 4x1%4-in. and 354x%-in., suitably spaced. Speed, 
46 r.p.m.; feed, 0.06 in. per revolution. 








10 AND 10-A 
Operation—Straddle-milling the large end of the connect- 


FIGS. 


ing-rod fork. The forging is located by pin A, which fits in 
the wristpin hole previously reamed and rests on hardened- 
steel locating blocks. The strap, when tightened down, holds 
two forgings. 

Surface Machined—Both sides of the large end of the rod. 


Gang cutters, 10x14 in. wide; inserted cutters suitably spaced. 
Speed, 17 r.p.m.; feed, 0.06 in. per revolution. 
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Milling am Internal Neyway 


The method of milling an internal keyway in an auto- 
mobile brake support is shown in Fig. 1. The brake support 
and the position of the keyway cut are shown in detail in 
Fig. 2. One of the supports is also shown in the foreground 


| 











FIG. 1. MILLING AN INTERNAL KEYWAY 


just below the drilling-machine table. The method of 
holding the work in the jig is plainly shown. 

The tool used to cut the keyway is a regular internal 
keyseater made by the National Machine Tool Co., Cin- 





Section E-F 





FIG. 2. DETAILS OF BRAKE SUPPORT 


cinnati, Ohio, and the work is done in the shop of the 
Peru Auto Parts Co., Peru, Ind. The brake supports 
are of malleable iron, and the keyway cut is 14 in. wide, 
* in. deep and 35g in. long. As the “hub” is 6 in. in 
length, it will be readily seen that the keyway goes only 
part way through and would be a difficult piece of work 
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to do in any other way. The keyway is cut by thi 
method described at the rate of about 4 in. per minute. 


z 


Drilling om a Gear Cutter 


As part of a speed-changing mechanism used on the 
heads of its radial drilling machines, the Mueller Machine 
Tool Co., Cincinnati, Ohio, uses a gear consisting of a 
series of tool-steel pins set into concentric rings lik 
A tool-steel pinion meshes with the various 
rows of pins, according to the speed desired. It is neces- 
sary that these pins be set a certain distance apart in the 
individual rings and also that the rings be placed 
accurately in relation to each other. For this purpose a 
Brown & Sharpe gear cutter has been rigged up as 
shown. 

The plate or gear in which the pins are to be pressed 
is placed on the work arbor, as shown at A. The drilling 
fixture is placed on the cutter carriage. The shaft of 
the spur gear B is connected to the cutter arbor and 


crown gears. 

















ATTACHMENT FOR A GEAR CUTTER 


DRILLING 


drives the drill spindle C through a pinion and pair of 
bevel gears. When set for a certain circle of holes, the 
drill feeds in and out, and the work is indexed by means 
of the regular gear-cutting mechanism. The spacing of 
the holes is obtained by gearing as for a gear with teeth 
corresponding to the number of holes to be drilled. 

The setting for the various circles in the usual way, by 
turning the elevating screw a certain number of times, 
produced too many mistakes, so another method was 
thought out. A sleeve D was made to slip easily down 
over the elevating screw. A weight /, with a hole part 
way through it, rests on top of the screw. Between this 
weight and the long sleeve, spacing collars like F and G 
are placed, according to the row or circle of holes to be 
drilled. Suppose, for instance, that the first circle drilled 
requires the use of the long sleeve only. Then the weight 
is lifted off the screw, and a spacing collar is dropped on. 
The weight is then replaced and the head lowered until 
the long sleeve will just turn with the fingers. This 
gives the correct location for the next circle, which is 
drilled. Then another collar is slipped on to give the 
setting for the next circle, and so on. Each collar is 
marked for the number of holes and its circle. 
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Formulas and Alignment Charts 


for Taper 


By A 





of the 
The author has adapted te sted 


solution faper 


SYNOPSIS—-A 


press-fit problem. 


j 
cone pie le 


fundamental press-fit formulas to the special case 
of the faper fit. 


have heen determined from the records ola larae 


Values for the numerical factors 


number of shops doina au ide rariely of work. 
Two aliqniment charts plotted fron the formu As 


provide CPASY USE, 





Taper press fits have found favor among leading man- 
ifacturers because of their simplicity and surety. By 
the use of proper standards and methods of gaging (“Tal 
seV’s Handbook.” pages 245 and 251 a systems of tapers 
and allowances have been developed which simplify com- 
putation. 

The travel, or distance, the plug is forced into the 
ring by the pressure is a more satisfactory and practical 
criterion of the surety of a taper fit than the pressure 
tself, 


its may be had even when they are made with a screw 


For this reason satisfactory records of taper press 


or knuckle-joint press. 

The members of a taper fit may be placed together and 
the surfaces corrected to any degree of accuracy desired, 
thereby eliminating the necessity of making delicate 
micrometer measurements. The lubricant on a taper fit 
acts very effectively, and the possibility ot scoring the 
surfaces in fitting is slight compared with the danger 
when making straight fits. The members of a taper press 
fit are easily centered, and accurate alignment is obtained 
at the beginning of the pressing operation. 

Straight press fits have the following objections: They 
are difficult to measure accurately in fitting and difficult 
to lubricate satisfactorily when of considerable length ; 


] 


ly to be scored in fit- 


the surfaces of the members are like fit 
ting; the operation of fitting requires extreme care on the 
part of the operator in starting and while pressing on, 
ind the criterion of good design and workmanship is the 
total pressure required, This can only be determined 
with any degree of accuracy by using a hydraulic press, 
taking the gage reading of the liquid pressure and multi- 
plying it by the area of the ram. 

My fundamental equations for pressed fits, published in 
Engineering News of Mar. 17, 1910, and also given in 
the American Machinist, Vol. 42, p. 377, are as follows, 
vith f and p expressed in pounds per square inch and P 


n pounds: 


f=— ~——— (1) 


4) 


1 = (2) 


] 4, -- BE (Kk + Y>) 


P=prdLw 


p = 


(3) 
ere 
f = Equivalent tensile hoop stress in the ring or hub 
in pounds per square inch ; 





Associate professor of mechanical engineering, University 


tf Cincinnati. 





Press Fits 


LEWIS JENKINS* 


p = Equivalent hoop stress at the surface of the 
the unit 
racial pressure hetween the surfaces fitted, 


shaft or plug, which is equal to 


in pounds per square inch ; 


: J 
z = Allowance per inch of diametei ; 
ad 
J Total allowance in inches: 
"i, Poisson’s ratio for plug or shaft material; 
we a ~ 
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FIG.|. RELATION BETWEEN TAPER, 
TRAVEL AND ALLOWANCE 
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FIG.2. FORCES ACTING IN A TAPER-PRESS FIT 





DIAGRAMMATIC REPRESENTATION OF CONSIDERATIONS 


IN TAPER-PRESS FITS 
No Poisson’s ratio for ring or hub material; 
Modulus of elasticity for plug material : 
E. Modulus of elasticity for ring material: 
Kk’ = Ratio of hoop stress in the ring to the unit 
) : f 
radial pressure petween the surtaces : 
id 


ZL = Leneth of fit in inches: 
w = Coeflicient of friction: 
d = Diameter of plug in inches. 

Although these equations were first used in connection 
with straight fits, they may be modified to apply equally 
and J, 
1 show a tapered plug placed 
for ing the plug to the 


well to taper fits by using the proper values for w, 2 

The dotted lines in Fig. 
snugly in a tapered hole. By 
right a distance equal to U, the hole is expanded and the 
plug contracted (not indicated in the drawing), and the 
section of the plug having a diameter equal to d + J is 
forced into the bore at the section that originally was of 





SNIMNGL SIMI ‘V Ad—SLIA SSHUd UNdVL YOA AONVMOTIV GNV SSUULS NAUMLAA NOILLVIGU ‘TI LUVHO 





L1000 


e 2 
Letstirt.t 


Ls) 


Ot Ag $ Adizynus pue of 
Ag 4 40 anyon ayy apiaip 40 ‘Of Aq § 40 anjen 
44 apiaip pu of Aq 4 40 anyon a4, Aydyynut 
FAOYI OY 4 SAMA] OY4 PUOAIG S3if (* {0 BN/OA 
CYL U2U A“ f° ON/OA pasiNhads Bi/p 4O SixD-J. aug 
SYIOSSALL "SIND NF Off UO UOMIOSLALL! Alf, PLO Fe 
YONOM¢Y, Bui] fy "(> 40 BNA ay, Luiaib auy MBs 
Y pue t) 40 Sseryen Lanb ey, Ybnoi4, "Pp ¥ 
ON/QA LOAD Bifpp YigIM FI 4I@ULIOD “Of Alii] /OLLIOZ: 
140 0 Lidljj. PUP AALNI pasiNbad aiff Of auf /O2 
“ddA 2 Meip Pa $0 AN/ON UAE HY YONOM f 


* NOILVNV TdIXD 





o 


- 
wearers eo ee 





7 





7, 


‘HLONAT JO HON Had SAHIN NI AK 





US JO AGL 


coli 
4 het V 


V4 
ra 


THOINI 
N0d MT GAH NT SSTALS dOOH 


SSddead OL ANT SAHIN NI TZAVAL 


l 


‘SHONT NI ZINVMOTIV THLOL 





‘Fan 
Midd SON 


a 
ln, 





4 
SFO TeAWNOS 





WVHOVIG Aam 
} 






































SNIMNGAL SIMAT ‘V AA—SLIA SSHAUD UNdUIVL YOM AON MO'I'IV GNV ANOSSH? 











Ud NAAUMLAA NOLLWIAU % LUVHO 
ne 
- - 
gi00+ 
| : Li00 , 
ny A id A y UO A 
| ] 100 é r 9 ds WI/aA / 
| t YY im ay, Aja MOD Bi 
| ; J 7 "s / A ies LA a apt | 
j “ | P wy di $2 , ’ 
10 4 J t d S/d. ce \y 10 
si + 6000 ~ id 4 1s ' 
a | cond a de M demunn of, i Joa 
oA Pa ce 944 2 puo 
L yo - as t MOU Bill] if 
| a | 
| 9 ] 1100 NOILVNY TdXT 
} 
e- G | 0100 e7 v 
- | 
= 1 #000 ) | r 
¥v™~ - x 7 | 
L. ly 
_ 1: | r/ 
7 S2~|> 3000 - g | 
“es iy 000-9 m 
it 10 a) [ 3 
oo iS . Ol | 
2 iN S}- 4000 ine 
_— ¢ j |2 e J | 
< 0 on | | 
a J 200048 »s | ’ $- } 
= If 


NT” 


sah 
=) 
> 
> 


‘ 
“i 
So 
x 





Wald QL DG- SAHIN Nl 











t , Re] S| a 
7, $1000 S 00 ~ 
= |hy hy L S 
r) | S S ix O0¢ x 
© v- ifs.) = ) & 3 . 
_— 172 FS) 2 iS 
” kK x 8 sooo 68 | ob 
_— re ly tr S700 is > 
lea) ) y ie ° S . 

cs 5 "| iS 4 
= $4 x {000 r >| ~ 
— - > as I} OL 





a 
w 
© 
L 
©S 
- 


™ 
a 

st 

Oo 

S 

is) 

T 


4 WVYOVIC AIM 
0¢ - 














1 | 
- ] + 008 
a 6- 4 Ov J ‘ 
, j + 00h 
oi 20000- 2000 054 L006 | A 
j 


000 at - 








_ | +OOL 
gl10000— r 00g 
006 ] L 
+0001 ‘ 


February 1 


















arg AMERICAN 


diameter d. 
the original diameter is changed an amount equal to the 


For any section along the length of the fit 


total allowance J. 
The taper per inch of length is 
H 
L 


where H is the total taper or difference iin diameter of the 
bore at the ends of the fit. 

The total allowance is equal to the difference in diam- 
eter of the tapered plug in a length equal to the travel 
U’, or 


= (4) 


J Uh (3) 
The allowance per inch of diameter, or the unit allow- 


ice, 1s 


E Uh UH (6) 
7) d dL 
RELATION BETWEEN LOAD AND RaAbDIAL PRESSURE FOR 


Tarver Firs 


Fig. 2 shows a tapered plug forced into a tapered hole 
ring DV a load r. and thereby producimg a unit hor- 


mal pressure perpendicular to the surfaces equal to x and 


hha 


a total normal pressure between the surfaces equal to 
P 


Sidi df 


A 


wcos ea 


where a is half of the cone angle of. the taper. (For 
derivation see “Spooner’s Machine Design,” pp. 342 and 


[73.3 
Substituting the unit normal pressure, # in 


this equation gives 





P a dln (w COS @ sin @), 
and since the radial pressure is equal to p = n cos a, and 
h 
ana 3° 
zd Lp (weosa + sina) 
P= £ —e —= 7d Lp (wt tana) 
COS 
; j . 
= 7d Lp (w t 5 pounds (7) 
and 


| al (8) 


~ 


=d Lp h 
y (w -+- ) tons 

% OOO 2 

\ / 
By way of comparison, for a straight fit the total load 
required is P 
This shows that for a given radial pressure p and coefli- 


priLw, where P is expressed in pound 


cient of friction wa greater force is required to make a 


taper than a straight fit, the difference being equal to 


d . 
md Lp 5 lb. It is also seen that the taper may be consid- 


ered as having the effect of increasing the coefficient of 


h 


d 
friction an amount equal to 5. or w” = w + 5, where 


For ha= 
0.005, the equivalent increase in the coefficient of friction 
is only 0.0025, which is so small that it is well within the 
limits of This 
that the same or greater force !s 
straight fit of the same 
leneth, allowance and diameter, because the conditions of 
lubrication are quite different and the coefficients of fric- 
tion for the surfaces are not necessarily equal. 


is the equivalent coefficient of friction. 


error tn observation and measurement. 


does not mean, however, 


required for a taper as for a 
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It is seen from equations 1 and 2 that the only physica 
properties of the material that affects the stress are thx 
Steel has that 
interesting property of maintaining a constant modulu 
of elasticity regardless of alloys, heat treatments an 
mechanical treatments that change the elastic limit, ult 
The influence of the varia 
tions in Poisson’s ratio for ordinary grades of steel is not 
sulficiently great to produce an appreciable difference i: 
the stress or in the load. Hence the variations in th 
physical properties of steels should have no appreciab! 
effect on the stresses produced by a pressed fit. 

The variation in hardness of the material may affec 
the coefficient of friction in equation (3), which in tur 
would affect the pressure required to make the fit, but this 
action is entirely independent of the relations. 
Soft materials, poor workmanship and inefficient lubri- 
cation tend to produce scoring. In practice the softness 
of the material is probably the least of these evils. 

As regards press fits, steel is steel, whereas cast iron is 
a mere term applied to a mixture of iron, carbon, silicon 
and various other constituents, and it may have cavities 
and initial stresses. If cast iron has an elastic limit, it 
is at a point where the stress is almost zero, and its modu- 
lus of elasticity varies with the stress and grade of mate- 
rial. The exact error introduced by assuming a constant 
modulus of elasticity for cast iron within the practical 
limits of working stress and grades of material is small, 
but its exact value cannot be found. 

(Our knowledge of the elastic properties of cast iron— 
the most used of all materials in machine construction— 
is very deficient. It is apparently no one’s duty to dis 
cover the facts that will remove those mysteries which 
now often cause the designer to mistrust his calculations. ) 


modulus of elasticity and Poisson’s ratio. 


mate strength and elongation. 


stress 


GENERAL FormMULAS For TAPER Press Fits 


By substituting in the fundamental formulas (1), (2) 


and (3) the values of F = 15,000,000 for cast iron and 


30,000,000 for steel y = 0.25 for cast iron and 0.3 for 
steel, the equivalent coefficient of friction for taper fits, 
” h : J 
w” = w+ =, and allowance in terms of the propor- 
Se ; Uh 
tions of the fit as given by the equation z = —-, the fol- 
a 
lowing general formulas for taper press fits are 
obtained: 
For cast-iron hub on a steel shaft: 
15,000,000 Uh ; 
f= , 0.3) lb. per sq.in. (9) 
( 1+ -_. 
| A 
15,.0000,000 07) : 
p= lb. per sq.in. (10 


kK’) 


d (0.6 + 


3,562 0h Lw” 


P'’ - \ ® 9: 


2,000 (A + 0.6) A + 0.6 = 
(11) 
For stee] hub ona steel shaft: 
; 30,000,000 07), : 
f = Tb. per sq.in. (12) 
/{1-4 .) 
( A 
30,000,000 T) F > 
y. per sq.in. (13) 


pm d+) 
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47,124U0hLw" 
1l+A 


pr — 23502U Lu” 
I+ A 


») 


~ 


For steel hub on cast-iron shaft: 


30,000,000 U/ ; 
= d. per Sq.tn. 


1.695 
d (3 + K 
30,000,000 Uh 
y™ d (1.95 + K) 
47,124Uh Lu” 


P' = = to Ss 
195+ K ” 


lb. per sq.in. 


For cast-iron hub on cast-iron shaft: 


15,000,000 Uh 
. 1. per sq.in. 


] 
i(1 
ad (i+ xk) 
\ 
15,000,000 Uh 
,™= , 
d(i+ 4A) 
23,562 Uh Lw” 


Pp’ = -tons 


l+A 


- per sq.in. 


— tons 
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(14) 


(15) 


(16) 


(17) 


(18) 


(19) 


(20) 


The only variables in these equations that depend upon 


the physical properties of the materials are w” 


and A. 


The combined effect of these has been determined empiri- 


cally from experimental data. 


COEFFICIENT OF FRICTION FoR TAPER PREss FITs 


Lubricant has been found to have such a great influence 
over the pressure required in making taper press fits that 


the tonnage cannot be depended upon as a criterion. 


The 


variation in pressure required because of the lubricant 
may be as great as 600 per cent. (“Halsey’s Handbook,” 


page 245). 


The lubricant is trapped between the surfaces and if it 
is not too thin, it is practically impossible for it to be 
squeezed out or scraped off. There is some tendency for 
the lubricant to be scraped off near the ends of a taper fit, 
but even over the small portions of the length at these 


places the conditions are no more severe 


throughout the complete length of a straight fit. 


exist 


When 


1 heavy paint made of linseed oil and white lead is used 
is the lubricant, the average tonnage required for a taper 
it is between one-half and two-thirds that required for 
the average straight fit of the same allowance and pro- 


portions. 


The results of an analysis of about 800 straight fits 
indicate that the coefficient of friction is greater on like 
materials than on unlike materials, whereas data on taper 
fits show that the friction of steel on steel is less than for 


ast iron on cast iron: while cast iron on steel 


has an 


ntermediate value. This difference is presumably owing 
to the more efficient action of the lubricant in the case of 


taper fits. 


The formulas for f, p and 7” involve w” and K, and 
t is necessary to assign values to these quantities in order 


to determine numerical results. 


The value of A for a 


iven material depends upon the ratio of the outside 
iameter of the ring to the diameter of the shaft, the 


iodulus of elasticity and Poisson’s ratio. 


The modulus 


' elasticity is equal to 30,000,000 for any ordinary grade 
' steel stressed any amount within the elastic limit. The 
iodulus of elasticity for cast iron depends upon the stress 
id grade of material. 





The effects of the variations of 
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FE and w” or K and w” for taper press fits may be found 
as follows: 

It has been seen from equations (11), (14), (17) and 
(20) that the total pressure in tons required to force a 
shaft into a hub may be written 


NUAL 
pP’ : MUhl (21 
Vv 
where 
y w"' FF (22 
2 OOO 


0 06+ A, 1+ AK, ete.. 
and 


depending on the material 


N | aad 
M :- 2: 
f a CAL 


t 


te 


The correct value of M includes the function of the 
elastic laws and corrects any error that may be introduced 
by assuming constant values for 2 and y. The values of 
P’, U, h and L taken from experimental data were sub- 
stituted in the foregoing equation and the values of M 
dD 
d 


In order to obtain the necessary data for this analysis, 


plotted against the corresponding values of 


a circular letter and “record form” were mailed to about 
70 concerns that use press fits. The replies cover a large 
range of sizes and classes of work. These data show a 
much greater variaton in the pressure required than was 
found in making a similar analysis of straight fits. This 
is accounted for by the fact that the data on taper fits 
cover a greater variety of work, were taken from a greate1 
number of sources and have greater personal and instru- 
ment errors, and the kind of lubricant used has a greater 
effect on the coefficient of friction for taper than for 
straight fits. 

P , 
7 for taper fits, 


the mean value of WV for a cast-iron hub on a steel shaft 


By plotting the values of 1/ against 


when a lubricant of linseed oil and white lead was used. 
is: 
1,260 
ee : (24 
OG +A 


where 
K = yp —o% (25) 
l 
(a—) 

This equation for A is of different form from the one 
given for straight fits, but the curves plotted from the 
two equations practically coincide between the values of 
dD 
d 


The data for steel hubs on steel shafts also give consid- 


1.4 and 4. 


erable variation, the mean values being represented by 
the equation 

2,600 - 

M = i+k (26) 


(a) +? 
K = ——= (2% 
(2) 
which is the ratio of the tangential hoop stress in the hu! 
to the internal radial pressure as expressed by the Lamé 
theory for stresses in thick cylinders. 


where 
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There are relatively few instances where cast-iron hubs 
are forced on cast-iron shafts, either straight or tapered. 
from the data for taper fits for cast-iron hubs on cast- 
iron shafts the mean value of M is represented by the 
equation 

1.590 
7 DIR 
M = [tk (28) 
where A’ is the value given Ly equation (25>. 

There are apparently no available data on steel hubs 
pressed on cast-iron shafts, and the values of Wand A for 
this case were chosen through a comparison of the other 
three Cases, In deciding whether the Values of K for 
cast-iron hubs on steel shafts or the value for steel hubs 
nm steel shafts should he used for stee| hubs ol cast-iron 
shafts, constant values of Uh, Lana w” and a value of 
K’—1.7 were substituted in equations (11), (14), (17) 
ind (20) for P’, and the followine ratios of the required 


pressures deduced : 


(Cast-iron huh Odi ecasl-ipon shaft 


: = 5.00 A 
Nieel huh ou steel shatt ‘ \ ) 
Casl-iron huh Od sleel shaft is ; 
: — Sm 88 (B) 
Nieel h WO OW steel shatt 
Nheel hub on cast-iron shatt ~ 4 C 
: = 40 
NSleel hah on steel shaft : ) 
Steel hub on steel shaft : 
1.00 (D) 


Steel hub ou steel shatt 


This shows that if the materials gave the same values 
for w” and A, and the values of / and y assumed were 
correct, the force required to press a steel hub on a steel 
shaft is twice as great as is required to fit a cast-iron hub 
on a cast-iron shaft of the same dimensions. 

The actual values of (A), (B) and (1D) obtained from 
data on straight fits are respectively equal to 5.9, 5.7 and 
1. The values for (A) and (B), which are for like mate- 
rials, are comparatively larger than the aforementioned 
value of (B), as may be seen by multiplying either set 
f values through by a constant that will make both values 
of (B) equal. The fact that the actual value of (A) is 
5 indicates that the friction of cast iron on 
The variations in 


greater than 
cast Iron is greater than steel on steel. 
the values of # are not sufficient to produce so great a 
comparing the (A) and (B) 
is seen that the friction in case (A) Is 
the friction of cast 


difference. By values of 
for both cases it 
ereater than in case (B), or iron on 
cast iron is greater than cast iron on steel. 

The actual values of (A), (B) and (D) obtained from 
data on taper fits through equations found for MW are 
1.00 and are consist- 


Bi 
»\ 


comparing the differences between (.A) and (C) and (B) 


respectively equal to 5.28, 5.61 and 


ent in their agreement with the hypothetical case. 


and (C) the influence is in favor of cast iron, hence the 
value of A given by equation (25) was selected. 
By proportion the actual value of ((') should be 
(D’\(C') 5.61 << 7.4 


(C'’) sited = 
(/)) 5.88 


a 


1.05 


a stecl hub on a cast-iron shaft 


2 510 


which gives for 


(20) 


where A’ is the value given Iy\ equation (25). 

Substituting the empirical values of A’ and J obtained 
from experimental data in the general equations (9) to 
(20) gives the following empirical formulas: 
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For cast-iron hub on stee! shaft: By combining equa- 
tions (9) and (25) the hoop stress in a cast-iron ring 
pressed on a steel shaft having the same taper as th 
hore is 
15,000,000 Uh 


I dD 0.4 
d ! + 0.383 ( 7 — \) 
( 


From equations (21), (24) and (25) the force require: 
to press a tap red steel shaft into a cast-iron ring bored to 
the same taper is 


(30 


lb. per sq.in. 


1.2600AL 


= tons (31) 


1.7 
O.6 + 


(—) 


shaft: 


FP’ = MUL = 


For steel hub on steel 


9 


From equations (12) 
and 


15.000.000 Uh ( i) + l 


) ; I, per sq.in. (32) 


d (i 


From equations (21), (26) and (27): 
; P\2 
1.3000KL ) 7 


| a 
(7) 


For steel hub on cast-iron shaft: 


; ss 
and (20): 


tons (53) 


From equations (15) 
30,000,000 Uh 


dD 0.4 
d 97/(— — 
1+ 0.9 (7 1) | 


From equations (21), (25) and (29): 
; D \ 0.4 
LATS UML (5 1) 
d 
P’ —_ 


f= lb. per sqg.in. (34) 


tons 
D 0.4 


1.15 (5 \) +1 


For cast-iron hub on cast-iron shaft: From equations 
(18) and (25): 


: 25,500,000 Uh 
I ” , 4 dD , 0.4 
at eat +(4 ‘ 
From equations (21) and (28): 
L390 UAL 
1.7% 
+ 


/ 0.4 
(5 ') 


There is no question about the foregoing values of / 


lb. per sq.in, (36) 


tons (37) 


P’ = 


being sufficiently accurate for all practical purposes, but 
owing to the great variation in the pressure required 
because of the different kinds of lubricant used, the for- 
mulas for ?’ may give values considerably greater or less 
than the actual pressures required. ‘They represent aver- 
age values when a lubricant of white lead and linseed oi! 
is used. 

The alignment charts provide an easy means of solving 
these equations. 
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Maximum Production from Tools 


By Gustav H. RaApEBAUGH* 





SYNOPSIS—The centralized control of a school 
shop planned to teach the principles of production 
and govern the manufacturing in the shop itself. 
A number of special tools are shown, together with 


specimen time-study and instruction cards, 





Tools have but one function—to produce work.  Fail- 
ure to perform this function according to definite stan- 
dards accepted as modern practice points to fundamental 
defects in the manufacturing policy. Tools that do not 
produce a maximum quantity of acceptable work are ex- 
pensive tools, while those that lie on the shelves unusued 
are a dead loss. If tools are good but production low, 
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PEG. 1. 


methods are at fault. In either case something is wrong 
with the underlying policy or with the execution of that 
policy, 

The manufacturer who does not know is satisfied with 
poor tools and low production for the reason that to him 
his tools do not appear bad nor his production small. 
Who has not observed the widely varying tool practices 
in shops similarly equipped and engaged in the same kind 
of work? The tools are approximately the same and the 
workmen seemingly of equal ability, yet the results are 
in no way comparable. Plainly the tools or the work- 
men are not responsible, as in these respects conditions 
-the 


are equal. These cases leave but one conclusion 


which enter directly into the larger problem of manu- 
facturing and must, if efliciency is secured, receive equal 
attention with the tools. Without consistent treatment of 
all the fundamental elements entering into shop operation, 
efficiencies in one will necessarily be nullified by ineffi- 
ciencies in another, and the final result average but little 
better than the weakest constituent. The plans outlined 
in this article would not in themselves effect the maximum 
shop output, for the reasons just given, but they will 
name (1) the right tool for the work, (2) the most effec- 
tive use of the tool and (3) proper tool upkeep and 
maintenance. Such a program, if effectively executed, 
will furnish the fundamental elements for successful shop 
operation when combined with efficient organization and 
lanagement. 

Considering in detail each of the three leading fac- 
tors In maximum tool production, it is evident that (1) 
to secure the most effective tool it must be selected for 
the work, properly designed, mechanically constructed ; 
(2) to obtain maximum output from the tool, the most 
economical method of performing the work must be de- 
termined in advance, these methods and standard time 
for operations must be made available for the working- 
man’s use, the workman must be trained to perform the 
(3) to 
insure a constant supply of tools in efficient working con- 
established, 


work according to methods and in specified time ; 


dition, working standards must be these 
standards must be constantly maintained, the workman 
must be relieved of all responsibility for tool maintenance 
and not be permitted to depart from standards, 

To some of the shop managers of the old school this 
program may appear unduly complicated and perhaps 
unnecessary. Its justification lies in the fact that it pro- 
duces more work at less cost than does unsystematized 
management. Unless definite steps such as those out- 
lined are taken to standardize shop processes, production 


is largely a matter of efficiency of the individual work- 





management must be responsible for 
the difference in results. In one case 
the management is good; in the other 
it is bad, or at least not of an equal de- 
sree of excellence. Inefficiency is not 
so much a matter of tools as of 
methods, and observation leads to the 
conclusion that in the shop which is 
not producing results equal to those 
produced by other shops of the same 
order, the management rather than the 
equipment is at fault. 

The problem of securing maximum 
production from tools itself 





rest )] ves 


—_——— 








into three factors—(1) design of the 
tool, (2) manipulation of the tool, (3) 
naintenance of the tool. 
Such output of course depends upon 
number of items other than tools, 
uch as dispatching and routing of 


materials, labor, ete., all of 





pe wer, 











‘Instructor in machine-shop manage- 


rent and practice, University of Illinois. FIG. 2. 





GRINDING FIXTURE FOR GAS-ENGINE PISTON RINGS 
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STORAGE CASES FOR STORING 
XTURES 


FIG. 3. ADJUSTABLE 


JIGS AND FI 


man. In ability workmen vary greatly. There are equal- 
ly marked differences in individual outputs, owing to the 
relative On the other 
hand the average workman responds readily to intelligent 
instruction in modern shop practices, and it is not diffi- 
cult to improve efficiency when those in charge are real 
Most inefficient shops are the results of poor 
leadership. Efficiency starts (if it starts at all) at the 
top and filters down through departments to the work- 
man himself. It does not work back the other way. 
These facts are appreciated by the uptodate executive, 
which is the reason why centralized control from the 
office is gradually superseding the traditional plan of 
machine control by the individuals operating machines. 

In the shops of the University of Illinois centralized 
control has been established for the double purpose of 
production. These 
Regular products are 


values of experience and training. 


leaders. 


demonstration and of shops are 


operated on a commercial basis. 
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ew A eee SSE) AE ae Should be done in sey 
ll Removing andre) { from machine and | ele a ee = 
ring from mandrel 0.0 | ) SES 
0.20 S| (Sis 


12 | Removing fixtures from machine _ 























———— 
= Saas... Be ree 
ap ovr__O- Ritter STUOY MADE BY H. Hess 














WORk ecHEOULE EnoNEER WORK SCHEDULE 4eNrSTAMT. 





TIME STUDY 


studies made on a 
record of all 


SPECIMEN 


series of eight 
incorporating an 


RECORD OF 


time 
accurate 


FIG. 4. A 


This is one of a 
grinding operation 


details in natural sequence 











MACHINIST Vol. 44, No. 7 

manufactured to give students actual experience in the 
problems of shop management. No claim for novelty is 
made for the methods used, although these shops are 
among the first of the college shops to employ through- 
out the latest phases of production and management 
place of manual training. The hope that some of these 
methods may prove helpful to those facing similar prob- 
lems is the source of inspiration for this article. 

At present an 8-hp. two-cylinder marine-type gas en- 
gine is the principal shop product. To machine the 86 
parts of this engine 214 operations at various machines 
are required. Each part was studied separately, and the 
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TOOLS: _ ~~ = 
4 /UCROYIETERS. CAAS34 7 
\ 
' 
‘ 
—- & 
JIGS: 
Fixtures: GRINDING 4x. 107.4 
ITEM OPERATION ROUTINE cumnane 
Note:-Rings finished in lots of 18 pieces. During process of er ind- 
ing prepare next set of rings on grinding mandrel No. 2. 
Machine set up- Total time ..0.14% 
1. | Adjust head ana foot stock to receive work. (Par. 47). eee [0.02 
2. Both center dead. (Par. 49). 0.03 
3. | Place on wheel spindle, wheel grain 446; grade K or L shape 76. (Per. , 
0.0 


105). 
4%. |] Adjust wheel speed to No. 6 (Par. 83. Traverse speed No. 3 (Par. 84). 0.02 
5. | Adjust reversing dogs to proper position. (Par. 52). ° 0.01 
Work set up. Total time ..0. 07 

6.| Clamp ring peatien Statue Fx 107.4% clamp box) on right end of 


platen. (Par. 183). eee 10.02 
i Place 18 piston rings in clamp box and close clamp. (Par. 187). ... |0.02 
" Place equalizing dog on mandrel. (Par. 164). 0.01 
9 Place special grinding fixture mandrel thru 18 rings and clamp firaly 

release ring clamp box. (Par. 187). 02 


Work Production. Total time +020 
10. Place mandrel with 18 piston rings, between centers and grind to 4* 
diameter. (Par. 142). eee [0.17 
ll. Remove mandrel from machine, and piston rings from mandrel. ( Par.143)}0.03 
Note:-If more than 18 rings in lot, repeat iteme 7-9-10--1l. 

Machine Take Down , Total time ..0.09 
12,] Remove all fixtures from machine. (Par. 10). eee 








0.09 


Standard time in lote of 18 # 0.2% x number of lote 
Standard time in one lot of 18 = 0.50 








TOTAL STANDARD TIME 0.50 














A SPECIMEN INSTRUCTION CARD 


to depart from the instructions 
suggestions for betterment 


FIG. 5. 


not permitted 
make 


Operators are 

but are encouraged to 
most efficient tools and methods under existing condi- 
tions were selected. It is not presumed that these are 
ideal in all respects, but they represent in principle at 
least the working out of a sound manufacturing policy. 
The problem of production from the mechanical stand- 
point involved in the manufacture of the gas engine was 
considered as one having three components—the right 
tool, efficient operation and correct maintenance. 

Each tool is designed for machine production with 
the ultimate idea of having it perform its functions in 
the most effective manner. This is accomplished by deter- 
mining the machining operation routine, thus permitting 
the design of tools to embody both the character of the 
work and machining methods. In designing lathe, planet 
and shaper tools, practices which standardize these tools 
are followed. In Fig. 1 a round-nose tool for heavy work 
is shown. This tool is made up of a carbon-steel body 
with high-speed steel nose welded to the carbon steel. 
The construction of this tool eliminates the extravagant 
use of high-speed steel and also gives productive results. 
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In efficient manufacturing, jigs and fixtures are the 
Their design and main- 


foundations for production. 
tenance is an item of no brief analysis. They are designed 
with the double purpose of accuracy and rapid produc- 
tion. If designed without first analyzing the machine 
operation or without consideration for rapid production 
and the placing of work in them, they will not effectively 
‘ufill their purpese. Fig. 2 shows the fixture used for 
vrinding the periphery of piston rings, the grinding being 
done under compression; 18 rings are ground at one 
setting. The clamping box shown mounted on the ma- 
chine obviates wastes in placing the rings on the fixture. 














STANDARD TOOL LIST 
INSTRUCTION CARD A 140-1 
6 IN. STEEL RULE RU 19.5 
1 IN, MICROMETER CA 13.1 
3-8 1N. HEX. COLLET CO 20.6 
PARTING TOOL TO 16.2 
381M. HOLLOW MILL Mi 8.4 
3-4 1N. SOCKET $0 20.3 
3-B1N.— 24 DIES DI 7.9 
GEOMETRIC DIE HEAD oi 7.1 
FIG. 6. STANDARD TOOL-LIST CARD FOR TOOLS, 


JIGS AND FIXTURES 

In an operation of this character two grinding fixtures 
Thus 
the operator arranges the rings on one mandrel during 
the grinding operation with the other. Notice the rapid 
Designs of this descrip- 


or mandrels are supplied with one clamping box. 


cam lock on the clamping box. 
tion aid in shortening the setting-up time. 

Tools not only must be properly designed, but they 
must be adequately stored to facilitate issuing to the 
machine department in the minimum of time and to in- 
sure their Different 
tools might be employed, but the fundamental factors of 


proper care, methods of storing 
# correct storage plan must be the marking of tools and 
Fig. 


and fixture storage, special tools and tool 


the use of individual storage locations. 3 shows a 
section of jig 


trays. All jigs and fixtures are marked with symbols; 
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“£UE OF TOOL, 
STEEL, KIND_ ‘ AaTR — =e 
DESCRIBE FAILURS 
METAL BEING MACHINED _ HARD OR SOFT = ae 
TIME TOOL Ih SERVICE__ CONDITION AT START__ ae 
TOOL, 


SPEED OF WORK, on FEED OF 





WBRICANT USED, 








YOUR REASON FOR FAIWRE_ 





| 
STATELEENT BY: APPROVED BY:_ eae a 
NAL OF STUDENT INSTRUCTOR 











SHOP LABORATORIES’ RECORD OF TOOL STEE. 
PERFORMANCE 


FIG, 8. 


compartments in the storage case are marked to show 
individual storage space. The mark on the storage space 
is the symbol number of the tool. 

The machine operator must have such information as 
will assist him in effective use of the tools furnished to 
him. 
(1) the unnecessary operations performed, (2) the time 


The determining of such information includes 
consumed in performing such operations, (3) the neces- 
sary operations for the complete process, (4) the time 
required to perform such operations. The conclusions 
deduced the effi- 


cient method of performing the process, the logical se- 


from these observations include most 
quence of required operations and the rational time allow- 
The collecting of this 
detail 
turn involves a time study of the operation. 
Fig. 


the record sheet used when a time study is being made. 


ance for completing the process, 


information becomes then a matter of which in 


t gives an excellent idea of time study. It shows 
Time studies that do not present an accurate record of 
the various details in natural sequence from start to fin- 
ish are unquestionably worse than none. The time-stud) 
record sheet, as shown in Fig. 4, provides an arrange- 
ment incorporating all the principles and facts concern- 
ing eXisting processes, such as waste and non-productive 
motions, imperfect facilities, uneconomical methods, im- 
proper organization and consequent inelliciencies, so that 
analysis may be directed to determining the best methods 








FIG. 7. TOOL TRAYS AND MATERIAL 
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of operation. This analyzed information is conveyed to 
the operator in the form of a work-schedule card or the 
instruction card, as shown in Fig. 5. 

Productive manufacturing demands standardized oper- 
ations. Information for the machine operator must be 
clear and accurate. The instruction card provided for 
each operator presents the standard procedure, stating 
not only items of operation but the speeds and feeds of 
the machine as well. With such information at hand the 
operator does not use valuable time in trial machine set- 
ups but spends all his time on work of a productive na- 
ture. The instruction card also gives the standard time 
of the various items of operation, such information being 
obtained from the time-study analyses. 

In the standardizing of machine operations the list 
of tools required to complete the operation is for conven- 
lence given on the instruction card. It is obvious that 
the tool-crib attendant, if he is to eliminate the calling 
for tools, must have definite knowledge of the needs of 
This 
information is listed on a standard “‘tool-list card,” Fig. 
6. The tool, jig 
operation are delivered to the machine before the arrival 
of the operator. Notice, in Fig. 7, that tools, machine 
and materials are awaiting the arrival of the operator. 

On the return of the tools, jigs, etc., after use in the 
machine department they are given a close inspection for 
If need be, they are repaired 


the machine operators before their arrival at work. 


and fixture requisites of a standard 


breakage and regrinding. 
or resharpened before going into the service rack for 
future issuance. Tools needing grinding or tools break- 
ing in service are turned into the toolroom and new tools 
obtained. For all tools breaking in service one copy of 
form 13, “Record of Tool-Steel Performance,” Fig. 8, is 
made out and approved by the foreman or instructor be- 
fore a new tool may he obtained, 
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Oil-Grooving Attachment for 


a Turret Lathe 
By E. A. 


THANTON 


An interesting oil-grooving attachment used on a Davis 
It was made in the shop of 
Tool (Co., Cincinnati, Ohio. 


turret lathe is here shown. 
the 


Mueller Machine 
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LATHE 


OIL-GROOVING ATTACHMENT FOR A 


Extension studs are used in place of the regular screws 
on the front bearing cap of the spindle. The attachment 


is set over these studs. 
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A spur gear A remains permanently on the spindle 
between the cone and the front bearing. This gear meshes 
with another spur gear B, and through it and a series o! 
reduction and bevel gears drives the crank disk C. Th 
crank disk has a slide in it, adjusted by means of a screw 
D to vary the length of the stroke as desired. A special 
extension / is used on the turret. This is clamped to 
the connecting-rod F’ by means of a split bearing and 
capscrew at G. A stop collar // is used so that the clamp 
may be loosened and the turret run back for the removal! 
or insertion of work in the chuck at J. 

Either single- or double-point tools may be used in the 
bars in the turret, according to the grooving required in 
the bushings. Arrangements are also provided to give 
different gear ratios for different groove patterns. 


e 


An Improvised Bending Form 
in a Railway Shop 

The illustration shows a bending form used at the shops 

of the Union Pacific System, at South Tacoma, Wash. 

It consists of two discarded locomotive tires of different 

















CURVES 


FORM FOR BENDING 


sizes, held together by crossbracing and mounted on the 
three pedestals shown. Means are provided for clamping 
to the tires at any point the material to be bent. The 
device is located in the yard just outside the machine 
shop and is found very handy in many instances. 


3 
rary 


Curved-Lip Parting Tool for 
Planer or Shaper 


By S. L. Ropers 


Herewith is shown a parting or cutting-off tool for 
shaper or planer work on cast iron. Not having tried it 
on steel, I cannot say how it would work on that material. 
In cutting cast iron, however, the tool starts the cutting 
on the two corners and the chip runs to the center of the 











PARTING OR CUTTING-OFF TOOL FOR SHAPER OR 
PLANER ON CAST IRON 


radius, sometimes hanging together for an inch before 
breaking. It follows up the radius shown by the dotted 
line. I have failed to hear this tool chatter, and it is 
%% in. wide. TI find it the best parting tool I have tried 
during considerable experience, 
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Machining Methods Used 
Valveless Lubricant Pump 


MACHINIST 


By Erman VIALL 





SY NOPSIS—The principal parts of this valveless 
pump are the body, the impeller and the cover. 
The machining methods and the tools used are sim- 
ple and free from complications and afford an in- 
teresting study. 





‘The pump the machining of which is described in this 
article was designed to supply lubricant to cutting tools 
of various kinds. ‘'wo of the complete pumps and two 
sets of the principal castings are shown in Fig. 1. Both of 
the complete pumps shown are geared-up types, though 
a direct-driven type is also made. The main parts are, 
however, the same in both types. The castings A and B 
show different views of the body. C and D are impellers 
and # and F are covers. Only work on these parts as 
done in the shop of the Cincinnati Lubricant Pump Co., 
Cincinnati, Ohio, will be shown. The shafts, bushings and 
other small parts are machined in the usual way and 
offer nothing of special interest. 

The geared-up type is shown in detail in Fig. 1-A, 
which gives a good idea of the operation of the pump. 
The body itself is 534 in. in outside diameter and is bored 
to two diameters—+ and 2 in. respectively. With the 





FIGS. 2 TO 4, 
Fig. 2—Facing and boring bodies. 


cover in place, the pump is 31 in. 
of the pipe and shaft bosses. 
ameter and 2¥g in. at the thickest part. 
in. in diameter and ¥% in. thick at the flanges. 








om a 









through, regardless 
‘The impeller is 4 in. in di- 
The cover is 5 


The im- 


























FIG. 1. 


peller drive shaft is 


pump weighs about 14 Ib. 
and a head lift of 4 ft. the pump will deliver the follow- 
ing amounts of lubricant with the pulley running as 


Fig. 83—Drilling head and jig for body screw holes. 
and tapping inlet and outlet pipe openings 


FINISHED PUMPS AND PRINCIPAL PARTS 
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a) 


OPERATIONS AND TOOLS FOR MACHINING LUBRICANT PUMP BODIES 
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g in. in diameter. The complete 


With a suction lift of 12 in. 





Fig. 4—Jig and tools for drilling 
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indicated: 5 gal. at 250 r.p.m.; 10 gal. at 300 r.p.m.; 15 
gal. at 350 r.p.m.; 18 gal. at 400 r.p.m. 

[f more lubricant is wanted at this head, the speed is 
increased. The same thing is necessary if the amount 
indicated is wanted with a higher head lift. 

The first operation on body castings is to face and 
bore them. This is done in a turret lathe, as shown in 
Fig. 2. The rough casting is held on an angle plate 
bolted to the lathe faceplate. The base of the casting is 
located between the two pins 4 and PB. The strap ( 
is then tightened down, holding the piece securely. It 
will be noted that springs ) and F are provided to lift the 
strap free of the casting as soon as the nuts are loosened. 
The casting is first rough-faced, two tools being used and 
each one taking off about half of the surface. The next 
step is to rough-bore both diameters. The tool # is then 
run in to finish and size all turned surfaces. 

From the turret lathe a hody goes to the drilling ma- 
holes for the cover are drilled. 
are shown in Fig. 3. The 
under side of the upper jig plate has fastened to it a lo- 
cating disk that just fits the bore of the casting. A set- 
The base flange B is 


chine, where the screw 
The jig and drilling head 


screw A locks the casting in place. 
set approximately by the eve, as a little difference one way 
not matter. The six holes are then 


or the other does 





FI6.9 
FIGS. 6 TO 10. 


Fig. 6—Roughing operations on cover casting. 
Fig. 9 


Fig. 7—Jig for multiple-drilling 
Set-up for turning, drilling, boring and reaming impellers. 
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drilled with the Covington multiple head, shown at the 
left. 

The next operation is the drilling and tapping of the 
inlet- and outlet-pipe openings. The casting is placed 























PUMP 


FIG. 1-A. DETAILS OF THE 


in a jig, as shown in Fig. 4. The locating and holding 
are exactly the same as in the previous jig. The holes 
are cored out, so no bushing is used to guide the drill, 


as this is accurate enough for all purposes. The holes are 


Ci 
35 





ep _ 





FIG. 10 


@ 


OPERATIONS ON COVERS AND IMPELLERS OF VALVELESS LUBRICANT PUMP 


screw holes. Fig. 8—Counterboring jig 
Fig. 10—Finishing impellers 
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then tapped out with the tap shown. Both the drill and 
the tap are held in a Magic quick-change chuck, shown be- 
tween them. 

The casting is now placed in another jig similar to the 
drilling jig, and the cover holes are tapped on the ma- 
chine shown in Fig. 5. This machine is made by the 
Evans Stamping and Plating Co., Taunton, Mass., and a 
boy taps the holes almost as fast as he can handle the 
work. 

The cover casting is first placed in a two-jawed universal 
chuck fitted with false jaws, as shown in Fig. 6. The 
front tool on the cross-slide roughs off the cover seat, and 
the rear tool roughs off the face of the narrow ring. The 
shaft hole is next rough-bored, and then the flange is 
finish-turned. The finish-boring and facing are done 
with the tool A, after which the center hole is finish- 
reamed. 

The cover screw holes are drilled with a multiple head 
in a jig, shown in Fig. 7. The casting is located in 
this jig by slipping the bored center hole over a pin set 
into the center of the base A. The part PB is then butted 
against stop C and locked by means of thumb-screw D. 
The cover holding the drill bushings is then placed over 
the center pin £, being located by means of the hardened 
piece F, which fits into a slot in the jig cover. Pins 
like G and J/ brace the casting directly under the drill 
bushings. The drilled holes are counterbored with a mul- 
tiple head in a simple holding jig, shown in Fig. 8. 

The impellers require no jigs of any kind. They are 
first chucked, as shown in Fig. 9. They are then faced 
off with the cross-slide tool, and the part of the outside 
diameter not held in the chuck is turned with the turret 
tool A. The center hole is next drilled, bored and reamed. 











FIG. 5. 


MACHINE 


SCREW-HOLE TAPPING 


he casting is now reversed in the chuck and the scale 
nocked off with a cross-slide tool. The finishing is done 


as shown in Fig. 10, with a formed tool held in the turret. 
"his finishing is performed after the drive shaft has 
heen pressed into place. 
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Indefinite Shop Terms 
By Frank C. Hupson 


I’m not much of a stickler for high-browed language, 
and most of the talk about syntax and prosody, whatever 
they may be, is all Greek to me. But I do like to know 
what a man is talking about when he writes an article 
or a letter, and this isn’t always easy when we look over 
some of the names we give things in and about the shop. 

When a man tells us he “scored” a bearing, we usually 
imagine he means that it is “cut” or “chewed up,” 
“roughed up” or even “galled,” depending upon what 





FIG.5 
INDEFINITE 


PARTS EASILY CONFUSED BY TERMS 
part of the map we happen to hail from. And yet he 
may not mean that at all. He may mean that he cut 
small “scores,” or grooves, lengthwise of the bearing so 
that it can wear down evenly, as was often done in railway 
roundhouse repairs in the days of adjustable side-rod 
brasses, as shown in Fig. 1. This illustration is exagger- 
ated of course, the scores being made with a half-round 
bastard file. 

In this case either “scored” or “grooved” is probably 
correct, and yet either (especially the first) might easily 
be misunderstood to mean one of the other terms men- 
tioned. Yet if this same sort of grooves appeared on the 
outside of a piece, as in Fig. 2, we should unhesitatingly 
call them by the entirely different name of “knurling,” if 
the probably “fluted” or 
“grooves,” If they are rounded at 
the bottom, as in a reamer or tap, Fig. 3, we naturally 
call them “flutes,” while if they assume a rectangular 
shape, as is found in many automobile transmission shafts, 
Fig. 4, they are “splines.” 


grooves were shallow, or 


if they were deeper. 


I am not objecting to this usage in the least, because 
“flute” and “spline” 
most of us. 


have a very definite meaning to 
It is only when the spline becomes a “key- 
way” or “featherway” in some quarters that confusion 
again creeps in. 

The term “galled,” while not very common, is probably 
clear to most of us as meaning a surface which has been 
abraded by contact. This probably comes more from the 
galled horse, however, than from our acquaintance with 
Shakespeare’s “galled jade” of ancient fame. But 
“scored,” though often used in connection with a “cut” 
or damaged bearing, is also frequently used as an equiva- 
lent to “checkered” and may cause confusion in this way. 
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Fig. 5 shows what I called “checked” or “checkered,” 
although it does not always present a sharp point. A 


pistol grip is a good example. Some call it “cross- 
grooved,” which is not confusing at any rate, but plain 
“grooved” seems inadequate if not actually misleading. 


* 


Small Wheel of Sheet Steel 


For a majority of the ordinary jobs requiring several 
press operations a number of simple dies are generally 
Letter than a compound die or even certain forms of 
A set of simple but effective dies used for 
making a small steel wheel sheet metal 
Many tool makers would have attempted to use 


follow dies. 
from is here 
~-hown, 
compound dies, thereby adding greatly to the cost of 
making and operating, without obtaining any better 
results. These dies were made hy the Gem City Machine 
Co., Springfield, Ohio, and the various steps in the 
making of a wheel are shown in Fig. 1. Here A 
represents the first blank, B the forming, C the blanking 
out between the spokes and also the rivet piercing. An 
assembled wheel, with a rubber tire in place, is shown 
at D. 

The first 
in. thick. 


blank is 6 in. in diameter, made from steel 
An 45-in. hole is pierced in the center of 


as shown. This is done because any attempt 


1 
16 


the blank, 
to draw the hub without this hole would result in tearing 
the metal. The first pierced hole is reamed out to ¥% in. 
in diameter before the drawing and forming operation, 
in order to remove metal that might be crystallized at the 
edges and to provide clean, smooth metal. The blank 
is then placed in the die shown in Fig. 2 and the hub 
drawn down to a depth of 43 in. and % diameter, as 
the rest of the blank is formed for the spokes and rim. 
The next operation is to blank out between the formed 
spokes, which is done in the die shown in Fig. 3. This 


is a simple blanking die with a stripper plate. Fig. 4 
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shows the die that pierces the rivet holes. The pieces 
like A are hooked-over pieces for holding down the 
spokes, the work being laid on the die and put under 
these hooks by a twisting motion that also brings tlh: 
spokes over the piercing lies. 


2 
we 


Neat Clevis Assembler 


By F. W. Buerstrarre. 

The fixture illustrated shows a method of rapidly 
assembling clevises, The parts necessary are a chuck, two 
hearings, a driving shaft and a pulley. The chuck 


hored to fit the shaft and fastened to it with setscrews. 


is 





A NEAT CLEVIS ASSEMBLER 


Tt is provided with proper grooves, or recesses, into which 
fit loosely the male halves of the parts to be assembled. 
The clevis and pin are then put together and placed in 
the chuck, which when rotated with the belt, screws the 
parts together, saving considerable time in assembling. 





A 




















FIG. 1. STEPS IN THE MAKING OF A STEEL WHEEL 


THE DRAWING AND FORMING DIE 


FIG. 2. 




















DIE FOR THE THIRD PRESS OPERATION 


FIG. 3 


FIG. 4. RIVET HOLE PIERCING DIE 
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SYNOPSIS— Ajter the cartridge case has been 
drawn to its full length, as described in the first 
article on this subject, on page 881 of Vol. 43, it 
passes through a number of interesting operations, 
among which are included trimming to length, 
heading, turning, indenting, tapering and mouth- 


annealing. 





During the drawing operations the metal at the base of 
ie cartridge has been diminished but slightly from its 
rivginal thickness of O.O80 > In.. leaving sufficient stock 
or the ¢, turning and indenting. The turning 

usually done on automatie turning lathes, which have 
When these lathes 
ire equipped with fountain feeds, one man is able to 


heading 


capacity of some 5,000 cases per hr. 


operate three or four machines and secure a total output 
of from 180,000 to 190,000 cases per day of 10 hr. 

In some plants girl operators are used for this class of 
work, while in others it is considered more advisable to 
use men. For example, at the Essen Works in Germany 
until the outbreak of the present war, male operators 
were used exclusively on this work. It is of interest 
to note that in the small-cartridge department of that 
noted gun and ammunition plant are found many of our 
American presses. With slight exceptions their procedure 

an almost exact copy of what is in use in the better 
plants in this country. 

TriMMING THE Case To LENGTH 

The open end of the cartridge, which is left rough from 
the last draw, is trimmed on a full-automatic, magazine- 
Tn the particular cartridge here 
in this operation. 


feed trimming machine, 
described the length is made 2,°; in 
The head-turning operation consists in putting a small 
eroove around the head of the case, so that the extractor 
of the rifle may take hold of the shell after it is fired. 
This operation is sometimes done after heading and 
indenting, and sometimes before, but the two operations 
first. Automatic 
tathes are used for the grooving operation. 

The heading operation flattens out the bottom or head 
Heading is performed on either semi- 
full-automatic the latter being 
desirable in a plant having as high a production as the 


are consecutive, whichever one comes 


the case. 


itomatic or machines, 
one I am describing. In some cases both heading and 
denting are done at the same time, when the production 
about 60,000 cases per day of 10 hr. 
Cartridges are loaded with many different charges, such 
black powder, semismokeless, dense smokeless and the 
e. These charges differ so much in characteristics— 
inount used, density, rapidity of combustion, chamber 
essure, ete.—that a number of different primers must 
provided, Therefore the primer hole, which is pierced 
ough the head of the cartridge during the indenting 
eration, is of a great variety of sizes, depths and shapes. 
Tools for this operation will stand up for some 1,000,000 
more cases, with proper care. The only lubricant used 
a little lard oil on the punch occasionally. 


*Previous installment appeared on 881, Vol. 43. 


Publishing Co. 


page 


Copyright, 1916, Hill 








MACHINIST 


289 


Rifle Cartridges--IT 


SMITH 


Much has been written about the impracticability of 
combining successive die processes on cartridge-case work, 
but in spite of this I recently saw in operation a press 
that blanks and cuts in strips, redraws the case four 
times, heads, indents, and stamps the caliber size on the 
ry : 
rhis 


press was running at 100 strokes per min. and doing a 


head before the case is ejected from the machine. 


high grade of work. 

After the case is blanked and cupped in the first die, 
it is carried by an automatic finger arrangement to the 
second die, where it receives the first draw, which increases 
its length 
carries it to a third die, where the second draw 


36 in. The same style of finger arrangement 


Is done 
This 


process is repeated on the fourth draw, the metal growing 


while the metal is still warm from the first draw. 


warmer at each drawing, which does away with the neces- 
The fifth 


case to tits 


lie, 
final 


sity of annealing between operations. 
used on the fourth the 
trimming length. 

The heading, stamping and indenting operations are 
from the bottom of the 
When the ram of the press is down at dead center, hold 


draw, brings 


done press in two operations. 
ing the case rigid in the die, a punch actuated by a set 
of cams strikes an upward blow on the head of the case 
and performs its operation of either heading and stamping 
or indenting. The stock is fed from the roll and the scrap 
rolled up again. 

This machine is a built-up press of remarkable design 
On 


as shown In 


and is used mostly for cases of the shorter length. 
operator can attend four of these machines, 
the group in the layout of the press room on page 881. 
The finished product from a machine of this type needs 


only to be trimmed, mouth-annealed and tapered. 
MouTH-ANNEALING A QuICcK OPERATION 


Before the case can be tapered, it has to be annealed 
at the mouth end, without, however, annealing the head. 
This operation is done very rapidly, one machine being 
sufficient to anneal all the cases that one shop can make. 
The one 
that [ will describe is a simple affair consisting of a chain 
that the 
gas flames. It upon a 


rm 


here are various styles of annealing machines. 


carries case through a series olf 


arrangement 


is rigged common work bench. 
Blocks of cast tron are attached to the links of the chain, 


These 
holes hold the cartridges as they pass through the flame 


and three or four holes are drilled into the blocks. 


and are made large enough so that when the chain runs 
over the wheel at the end of the bench, the cases will drop 
into a box truck, 

As 


may be put on an apparatus of this kind. 


many gas flames as are required to do the work 

Since the thin 
walls of the cases heat up rapidly, the chain may run at 
a good rate of speed and an enormous production be taken 
care of with this simple arrangement. It is only necessary 
to bring the case to a dull red to anneal it sufficiently for 
the tapering operation. 

Tapering is done on a ratchet dial-feed reducing or 
tapering press. In this operation the case is held in the 
dial and passes under two or more punches, receiving as 
many taperings as required to bring it to size before it is 


ejected from the dial. Three reducings are generally 
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required to bring the full taper from the head down to 
size at the mouth. This press runs at from 100 to 110 
strokes per min. and is driven by a 2- or 3-in. single-ply 
loose belt, so that if the dial clogs or anything happens, 
there is not power enough to do serious damage. 

Another process of tapering consists of passing the 
cartridge case through a set of rollers, something on the 
style of a roller beading machine. The reducing press 
runs at 110 strokes per min. and gives a production of 
50,000 or 60,000 pieces per day of 10 hr. A little lard 
oil is used as a lubricant to keep the work from wearing 
or scratching. 

There is one point that is very interesting and, so far 
as I know, entirely new to most readers—that is, the 
markings on the head of the United States cartridge. In 
the Government arsenals many of the army cartridges, 
more especially those loaded for advance field use and 
for scouting parties, are being marked in a peculiar way. 
The caliber size is stamped on the head of the cartridge, 
together with the letters U. S. A. or U.S. N. In addition 
to these there are other peculiar markings, such as O.F.O., 

"2, V4, etc. These are code symbols, that when used 
by an advance guard or scouting party, convey to those 
coming behind quite varied meanings. After the cart- 
ridges are fired, the empty cases are dropped in roads in 
conspicuous places and in the path of the advancing 
army; a set of letter combinations is used to indicate road 
conditions, the proximity of the enemy, and the like. A 
call for reinforcements, double-quick march of the main 
army and no end of important directions of immediate 
and vital value can be conveyed simply by the empty shells 
Jeft behind. It is one of Uncle Sam’s original and valu- 
able ideas. 


Details of Locating and 
Clamping Fixtures 


By R. W. BeckKMAN 


A standard adjustable wedge stop for use in drill jigs 
is shown in Fig. 1. This stop is used directly under a 
drill, A representing the base of the drill jig. The bush- 
ing B is driven into A. The adjustable bushing C comes 
up against the work. 

The finished boss on the work is set up against a solid 
stop. As the other boss is rough, it is evident that the 
dimension K will be different on each piece that necessi- 
D is a dust cap to keep 
working parts clean; £ is a sliding cover that acts as a 
washer and also keeps the dirt out of the slot. The wedge 
F operates the bushing C. The wedge F goes into the 
side of bushing C and not under the hole, allowing the 
dirt and chips from the drill to pass through the clear- 
ance hole in bush C. A knurled nut G@ tightens the wedge 
and keeps it from moving once it is in place. HH is a 
little pin in the nut which strikes against the pin J and 
keeps the nut @ from coming off and getting lost. A small 
pin J works in a slot and keeps the washer £ from turn- 
ing. The pin LZ keeps the wedge F from coming out in 
the direction of the arrow. 

This stop was designed for very light and thin work, 
and it was necessary to have something very sensitive. 
After experimenting with different adjustable stops for 
about three years we finally adopted this design, and it 


tates the adjustable wedge stop. 
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has proved so good that I am sure other readers of t! 
American Machinist will find it useful. 

A form of holding-down clamp which we have fow 
useful on small drill jigs is shown in Fig. 2. This clam) 
is very simple and easy to make. The guide pin is 
tight in the lid, and the clamp is prevented from fallin 
off by the pin in the groove shown. 

Fig. 3 shows a quick-acting clamp used in the lid of a 
small steel drill jig. The screw (which is of regular screw 
stock, case-hardened) fits a right-hand thread in tly 
lid and a left-hand thread in the clamp. The clam) 
carries the guide pin by this case, being a loose fit i) 
the lid to the clamp from turning. It is evident thay 
when the screw is turned right-hand it will go dow: 


—E 














Fig.1 Adjustable Wedge Stop 
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Fig.4 Quick-Acting Clamp 


DETAILS OF LOCATING AND CLAMPING FIXTURES 
through the lid, and the left-hand threads will also force 
the clamp down. This double action makes the clamp 
work very quickly, and by making the threads with a fine 
pitch the vibration will not loosen it. It works twice as 
fast as an ordinary screw clamp and has given entire 
satisfaction during the past year. 

Another quick-acting clamp used on profile and small 
milling fixtures is shown in Fig. 4. The body A carries 
the cold-roiled stud B, which is a driving fit and is also 
held by a nut C. This stud has a slot in it to carry the 
clamp F. The stud B also carries the pin D. The slot 
FE? works on the pin. When the screw G is loosened, it can 
be pulled back with the same motion of the hand as that 
which unscrews the clamp. The clamp rises automatic- 
ally, on account of the angle of the slot Z. This clamp 
is made in very many different sizes and is extensively 
used in our shop. 
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Transforming a Spinning Lathe 
into a Screw Machine 


The piece shown in Fig. | has been bought in large 
juantities, as it is an article used in our manufacturing. 
!hue to war orders, the prices were advanced and ship- 
nents delayed so I suggested making the pieces ourselves 
ind of steel instead of brass. Having no automatics or 
crew machines, I decided to change over a metal-spinning 
lathe for the work. 

Fig. 2 shows how it was changed. A new spindle was 
made as at A, threaded at one end to receive chuck collar 
B: the other end received the clutch fingers C, as shown. 
\ 1-in. hole was bored through the spindle. The spring 
chuck D has a taper of 16 deg. To close the chuck, clutch 
lever £ is moved to the left, the fingers pushing sleeve F, 
which is a 34-in. pipe turned on the outside to fit the 
hole loosely, thus closing the spring chuck. Chuck collar 
B is made adjustable. G is the driving pulley. 

The changes on the other end to suit requirements 
onsisted in making a taper socket H to hold the drill 
and to secure the spindle from turning, which was done 
by drilling a hole in the casting, not quite through, and 
inserting a 34-in. rod passing through pulley J and fitting 
in keyway K. The rod was put in place and then the 
:pindle with the pulley dropped over it, the rod being 











TM 
piece at the end of the bar it turns the 8-tn. size of the 
next one to 43 in., thus allowing a very narrow cutting-oll 
tool. 


stream of oil on 


stock. An oil pulp keeps a steady 
the Within a 
machine is changed to its original purpose, only one 


This saves 
work. few minutes the 
spindle having to be changed and the %4-in. red in pulley 
I removed. The whole alteration was made at a cost ol 
S21, not 
machine equals a screw machine, 


New York, N. Y. 


production — the 


C. F. Hann. 


including oil pump, and in 


“> 


Sleeve in One Operation 


Turning and Threading am Axle 


justing the pinion in an automobile rear axle, it is 


On a bearing sleeve of malleable iron, for use in 
necessary that the outside diameter and the thread on the 
barrel run concentric with the inside of the bore within 
a limit of 0.0015 in. 
result was by rough and finish-turning on a lathe mandrel 
and then threading on a thread This 
required a lot of attention to keep the pieces within 


The former way of getting this 


miller. method 
limits. 

Phe accompanying illustration shows the set-up for an 
irate and rapid process of completing the entire opera- 














Fig.e 


TRANSFORMING A SPINNING LATHE INTO A SCREW 


just long enough to secure a free sliding movement of 
spindle L. 
the rod in position. 

The tool slide WM. which allowed only one side for a 
tool, was changed as shown in Fig. 3, the dotted line 
The operation is as follows: 
The bar is pushed up to stop .V, the tool 
»rought to the middle position, and the spring chuck 
losed. The tool slide carrying the forming tool (in 
ront) is brought to adjustable stop O, thus forming the 
lece, 

The drilling is now done, the drill being operated by 
This lever is arranged so 


In this way nothing was required to secure 


+howing the original shape. 
slide being 


the foot lever of the machine. 
hat a 
pplied. 
* brought back by a spring, not shown. 
ised, bringing the tool slide forward, and with it the 
cutting-off tool secured in the back, not shown. 
boring tool is so constructed that while it 


force great enough to break the drill cannot be 


The movement of the drill is adjusted at P and 
Lever RP is now 


The 


forms the 


MACHINE 

An adapter A is screwed on the 
lathe spindle, A tool block Bb, carrying one 
and roller stop D, is fastened on the 
The block #, 


carrying the finishing tool # and chaser G, is fastened to 


tion at setting. 


nose of the 


one 


finishing tool C' 
cross-slide of the compound rest. tool 
the lathe carriage separate from the block B and is 
moved only as the chaser wears. 

An air cylinder is fastened on the back end of the 
lathe spindle and operates the drawbar //, which carries 
a slotted washer 7 to permit the rapid removing and 
inserting of the pieces. This 
pin J to push the work off the adapter. 

The casting K is placed upon the adapter and held 
firmly by the drawbar, collar and air cylinder. The 
tool block B is brought up to the work until the stop 
roller D comes in contact with a ground shoulder L on 


bar also has a removable 


the adapter. This keeps all the lost motion of the cross- 


feed screw from interfering with the accuracy of the 
Limit noted 


setting of the tool. eraduations are also 
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as a check and to guard against undue pressure on the 
roller stop. 

A carriage feed of 0.020 in. per revolution of work and 
a surface speed of 180 ft. per min. are used with a 
cutting compound. 

The finish-turning tool F is carried in a block separate 
from the finish tool C’, to avoid any increase of pressure 
on the block B while turning the diameter of the barrel, 
The finish-turning tool C is backed away from 
The lead 
screw is then engaged, the chaser @ is carried across the 
By reversing the 


3.625 in. 
the work when the thread shoulder is reached. 


work and the operation is completed. 
air piston the casting is removed and the lathe carriage 
moved to the starting point before another casting is 
placed upon the adapter. 

The castings are rough-turned, faced and chamfered 
on an adjoining lathe fitted with an air cylinder and 
adapter, and come to the finishing operation with 0.040 
in. stock to remove from the diameter. The finish-turning 
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TURNING AND THREADING AN AXLE SLEEVE 


tool © is inverted so as not to the lathe when 
engaging the chaser G, 

On the roughing operation the castings are completed 
at the rate of 29 per hr.; the finish-turning and thread- 
ing is at the rate of 28 per hr. The chaser holds its 
edge from 3 to 5 days with one grinding and can be 
ground until it is but 44 in. thick at the front. It is 


then annealed and recut at a small expense, thus re- 


stop 


ducing the cost of up-keep on tools. 


Flint, Mich. CuarLtes Kk. HENpRICKs. 


Planing a Wedge-Shaped Part 


In the illustration is shown a wedge-shaped casting 
the sides of which were to be finished. A widened planer 
was used, and owing to the size of the work it was not 
possible to set it up on one side at an angle and face the 
other side, as the work would not pass under the crossrail 
of the planer. The work was therefore placed on raising 
pieces A and clamped to the table of the planer in the 
Strips B were fastened to the table 
The strips were 


ordinary manner. 
of the planer, and their centers cut out. 
located at an angle on the table corresponding with the 
taper of the work. Studs C were screwed into the two 
saddles on the crossrail. The studs carry at their lower 
end a roller D, held by a collar fastened to the stud. 
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These rollers run in the openings in the two strips. \ 
uniform cut was taken on the side of the work, as t 
rough casting was tapered to correspond with the finish 
dimensions. During the operation the crossfeed screws 
were disconnected from the two heads on the crossra 
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MACHINING A WEDGE-SHAPED PART 


and the rollers running in the openings in the strips cause 
the cutting tools held in the two heads to move along 
the desired path to machine the face of the work 
properly. W. C. MAKLEy. 
Birmingham, Ala. 
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ir 


A Positive Automatic Grinder 
Feed for Small Roller 


An automobile concern in Milwaukee had to grind tli 
outside of rollers 3% in. in diameter and 5 in. thick in 
It started out to feed these rollers by 
This was too slow an 


large quantities. 
hand in the grinding fixture A. 
operation and a positive automatic feed was designed, 
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AUTOMATIC FEED FOR GRINDER 


POSITIVE 


which was later attached to the grinding fixture. This 
materially reduced the cost of labor, as one boy can op- 
erate three or four machines. 

The unground rollers are put in a pocket B. 
here they drop through an opening C in the cast-iron 
base into a hopper D, which keeps the rollers moving and 
drops them in their flat position into a pocket FE. If 


From 
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this pocket is filled, no more rollers can drop, the re- 
maining ones staying in the hopper. 

\ wheel F, having notches fitting the rollers, takes 

them from this pocket one by one and drops them in a 

Here a pin //, operated by a cam J and a spring, 

taking tne 


slot G. 
fecds the rollers in the grinding fixture A, 
place of the boy previously operating the machine. 

The cam J is shaped in such a way as to assure a 
slow forward and quick backward motion of the feeding 
pin ZZ coming next to a continuous feed, 

lhe hopper is driven by pulley A, which is serewed 
directly to the hopper D and keyed to a shaft on which 
the sprocket Z is mounted. The latter is connected by) 
a chain with sprocket M, which drives the feeding wheel 
F and cam TJ, which operates the feeding pin //. The 
feeding mechanism is very simple and reliable, as can be 
seen from the illustration. P. Bawpus. 

Milwaukee, Wis. 


Making a Duplicate Core Box 


In replacing a worn-out core box, I have found the fol- 
lowing method a great saving in time. 

Fig. 1 represents a pistol core. In making a new core 
box, In place of adding stock onto the halves of the forms 
for allowance in finishing up the face of the two halves, 
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A PISTOL CORE FIG. 2. MAKING THE CAST 


FIG. 1. 


] place two strips of cardboard on each half of the old 
core box, as in Fig. 2, place a strip of metal between, then 
pour each half with white metal. 
The two halves have enough stock to allow for finishing. 
\ fin is left all around the form, but it can easily be 
removed. I next take the two forms and place them on 
flat plate, pour the plaster over the form and have a 
‘tect model with stock allowance for finish. 
Naugatuck, Conn. A. E. Howapay. 


Three-Position Locking Pin 
Grinding Fixture 


The tool-steel locking pin shown at A had to be ground 
on three surfaces after hardening as shown, and these 
surfaces had to bear an exact relation to each other. 

Che fixture used is shown in the illustration. It is 
composed of a body with two projections finished on each 
lace and a steel block C. This block is turned to fit the 


bored surface D of the casting, and by a taper pin £ it 
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is located in the three positions necessary to produce the 
pin. After it is located, it is clamped 
The piece is slipped into the hole in 


proper shape of the 
by two T-bolts F, 
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GRINDING FIXTURE 


the block against a pin G and clamped by the screw and 
shoe //, P. PL Fenacux, 
Newtonville, Mass. 


Machining Dovetail Slot 


At A in the illustration 
was desired to mill the dovetail shown. 


Is shown a part in which it 
A planer large 
enough to handle this work was not available, and a 
horizontal boring, drilling and milling machine was used 
with the home-made vertical milling attachment described. 

This particular machine had power crossfeed to the two 
columns carrying the spindle and outboard bearing, and 
the two crossfeed screws for traversing the columns were 
connected together so as to move the spindle and the 


outboard bearing crosswise together. Owing to the 
dimensions of the work, which measures several feet in 


width and length and only a few inches in thickness, 
it was not desirable to set it up on end. It was therefore 
clamped to the bedplate of the boring machine, 

The plate B has two holes drilled in it and is bolted 
to the face of the main column of the machine, while the 
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MACHINING DOVETAIL SLOT 


plate C with two similar holes drilled in it is bolted to 
the housing of the outboard bearing. Two rods PD and EF 
are held in the plates B and C by means of setscrews, and 
the casting F has two holes drilled in it to fit the rods 
D and £, on which it is mounted, being a sliding fit. 
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Another hole was drilled in the casting F at right 
angles to the two holes for the rods ) and £, in which was 
placed the vertical spindle G. This spindle is held in the 
by means of two collars // fastened to the 
spindle. A bevel gear J is keyed to the vertical spindle, 
und another bevel gear A’ is mounted on the bar ZL, turn- 
This bar was 


casting 


ing with the latter by means of a spline. 
mounted in the regular spindle of the boring machine 
and supported at the other end in the outboard housing. 
The plate M is bolted to one end of the casting and 
The 


casting O is also mounted on the two rods J) and £, being 


engages with the part V fixed to the bevel gear AW. 


held from moving on these bars by means of setscrews. 
A hole is tapped in O, in which the feed screw P is 
placed; the other end of the screw W is fastened to the 


casting F’, the connection being such that the screw is 


free to revolve in the casting F but will move the latter 


rotated. A handle is 


By means of this 


along the rods D and EF when 
fastened to the screw P? for turning it. 
screw the vertical spindle G may be moved along the two 
rods D and £ As the casting / is moved on 
its rods, the bevel gear A’ is also moved on the bar L by 
means of the plate J/. A suitable milling cutter was 


fixed to the bottom of the spindle G. = W. C. Mak ey. 


as desired. 


Birmingham, Ala. 


sCheckerboard’ To Be Used 
for Laying Out Patterns 
This device is used in laying out loose patterns to be 
vated, to ascertain the size of flask required, and for 
patterns already gated. 
The shows a the 


cated laid on 


illustration 


pattern 
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CHECKERBOARD FOR PATTERNS 


board, allowing 1 in. of sand all around. This pattern 
tukes a flask 8x16 in. A. E. Honapay. 
Naugatuck, Conn. 
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Cutting Off Steel im the Lathe 

Much has already been said about parting steel in the 
lathe, and poor cutting lubricant is generally blamed for 
chattering and digging in of the tool. The cutting 
lubricant used has an effect on the length of time the 
tool may be used before resharpening, but has little to do 


with either chattering or digging in. 
If the parting tool, when used in either the engine 
lathe or bench lathe, is inclined as shown in the sketch, 
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with the cutting edge set at the center line, no troy 
will be experienced in parting stock. 

While lard oil or a good cutting compound is prefer 
when parting steel, machine oil will help preserve a t 
that is properly located in the lathe. The stock bei) 
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TOOL FOR CUTTING OFF 


SETTING 


parted may be run at the same speed as would be use: 
for ordinary turning, and once the cut is started the too! 
should be fed in without stopping. 

If the operator stops feeding for a moment while tli 
piece is in motion, the tool, if slightly dulled, will produc 
a glazed surface that is hard for the tool to enter. 

Newark, N. J. Gustave A. REMACLE. 
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Saving Steel im Drill Design 

The drill shown was designed with the intention o! 
reducing the cost of high-speed steel. 

A shows the drill proper, which is really a short bit 


fitting in the holder #B. The shank of the holder fits i 
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SAVING STEEL IN DRILL DESIGN 


the turret of the automatic screw machine. / shows 
raised portion of metal on one side of the blade to tal 
the ;*;-in. oil hole D. Fig. 2 shows how the drill is use: 
About one-third as much high-speed steel is used. 
Dayton, Ohio. Raymond W. BECKMAN. 
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Counting Gear-Wheel Teeth 


On page 1044, Vol. 45, H. L. Fletcher, writing on 
the counting of gear-wheel teeth, says, “Mark the space 
and you cannot go wrong.” Now as there are as many 
spaces as teeth in a gear, it would seem to be as easy 
to go wrong in marking the one as the other. 

But if one trains one’s self to mark a tooth and count 
the spaces, then the chances of going wrong are materially 
lessened ; but one must make a practice of it. It must be 
firmly fixed in one’s mind; and always before counting 
the teeth of a gear, repeat the slogan, “Mark a tooth and 
count the spaces.” 

If, however, the gears are those in regular use, as the 
lathe change gears or those of the universal milling 
machine, they should not be counted more than once. 
They should then be marked with both the number of 
teeth and the pitch. Attention to this apparently small 
matter may easily prevent 2 costly mistake. 

Some manufacturers of gear wheels have the number 
of teeth cast in, but many cases have been unreadable. 
The best way to mark the gears referred to is to stamp 
the numerals on both hub faces, taking care to remove 
any burr that may be thrown up. Large type should be 
used, 

Most mechanics wipe the faces of the hub as well as 
the bore before assembling, so that they will hardly fail 
to observe the tooth number of the gear they are putting 
in use, if it is marked as here suggested. 

Bournbrook, Birmingham, England. F. R. Many. 

{A common method used in the shop when counting 
vear teeth is to place a finger on a tooth and then count 
away from it. Then going around the gear, count all 
the teeth, including the tooth where the finger is placed.— 
Editor. ] 


~*~ 


Machining a Large Albro Wheel 
in a Small Lathe 

On page 1062, Vol. 43, Mr. Mullin tells how he cut a 
worm of the Albro type in an engine lathe. He says that 
by this method he got “a very good job.” 
it is more than I can understand. 

Let the figure represent the set-up for the job. I will 
use his lettering as far as possible. D represents the 
center of the milling-machine vise and AF the tool; FG 
is the link connecting the end of the tool with the car- 
If his illustration is assumed to be to scale, the work 
occupies about 48 deg. of the circumference of the gear. 
Therefore in the extreme position of the tool (AF) the 
vigle FDM equals 24 deg. and the line DY equals DF, 
sin 24 deg., or 11.25 sin 24 deg. = 4.575 in. 

Assume the lathe to turn through one revolution. The 
carriage advances 1 in., throwing the tool into the position 
A,l’,, DX then equals 4.575 in. — 1 in. = 3.575 in, 


i 
. 8.575. 
and the angle F,.DM = sin 11.25 in. 
£ 2 25 
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Discussion of Previous Question 
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How he got . 
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In other words the angle F,DM equals the angle whose 
3.575 in. — 11.25, or 18 deg. 30 min. A 1-in. 
movement of the carriage when the tool is at the end of 
its swing turns the tool through an angle equal to 24 
deg. — 18 deg. 30 min., or 5 deg. 30 min. 
When the tool is in the position A,F;, the point F, is 
14, in. from the center line. A 1-in. movement of the 
carriage moves the tool to A,/’, through an angle equal 


sine is 











t 
nan 


BR | 4 


DIAGRAM OF TOOL PATH 


to twice the angle whose sine is 0.5 11.25, or 5 deg 
(min. 

The difference in the two movements amounts to 5 deg. 
30 min. — 5 deg. 6 min., or 24 min., which on the 25-in. 
circle of the gear is equal to a difference of 0.086 in. 
This means that the thread on the 0.086 in. 
thicker at the end of the worm than in the middle, which 
would not produce “a very 

Lafayette, Ind. V. 


Effect of Oil in Cutting Off 


The article by I. Kempt, page 936, Vol. 43, should be 
carefully read and remembered by all mechanics. The 
effect due to changing the liquid used as a coolant in 
machine operations has not received anything like the 
attention that it Mr. Kempt tells us that 
changing from a poor oil to a good-grade lard oil made all 
the difference between bad and good results in cutting off. 

As I have recently had several opportunities of realiz- 
ing the beneficial effects that may be obtained by changing 


worm is 


good job” ! 


A. TRASK. 


deserves, 


the coolant, perhaps a recital of some of these will be both 
informative and interesting. That a change from oil to 
water-compound is an advantage when machining certain 
classes of steel is fairly well known among shop men, yet 
too often this simple fact gets overlooked. 

The three following experiences will serve to illustrate 
the effects of such a change. The first of these occurred 
on a broaching machine. Here a set of spline broaches 
that had previously worked well began to act badly by 


dragging pieces out of the end of the work. After the 








296 


AMERICAN 





broaches were sharpened, they still tore the work. Know- 
ing the benefit of using a thinner liquid for broaching, 
we changed from oil to a water compound. The result 
was entirely satisfactory; so much so that whenever we 
find broaches beginning to drag—this is usually on very 
tough heat-treated material—we change from oil to com- 
pound. 

Another occasion when compound succeeded where oil 
had failed was on a Potter & Johnston automatic. The 
jeb Was a spherical seat for a rod end used for steering 
an automobile. This work had been done previously on a 
turret lathe with success, yet when it was put on the 
automatic, with practically the same tooling, poor results 
were obtained. The finishing tool—a hemispherical ball- 
ing tool with five cutting edges— dragged very badly. 

A little thought soon showed that the solution—from 
previous practice- When this was 
done, the hemispherical tools produced the excellent finish 


was to use a coolant. 


we were accustomed to. 

Yet another example is taken from a recent occurrence 
on a Cleveland automatic. A small die head, used for 
producing studs, began to cut anything but a correct 
thread. After trying the usual remedies, such as testing 
the alignment of the die head and changing the lead of 
the chasers, and still getting poor results, the operator 
pumped the oil from his machine and substituted water 
compound, Then the threads were everything desired. 

‘These three examples will serve to show the effect of 
using a thinner coolant. The name of the compound used 
has not been mentioned, because there is no reason to 
helieve it is better than others. In fact, we have every 
reason to suppose that any strong solution of soda water, 
with which a small quantity of oil had been thoroughly 
incorporated would have given better results. 

Guildford, England. WALTER G. Groocock. 


Lubricating Lathe Centers 


The question of lathe centers, raised by Mr. Prince on 
page 866, Vol. 43, is a question of correct proportion 
between the diameter of the center and the diameter of 
the work. Lubrication is of course necessary to all bear- 
ings, but it is essential first to provide sufficient bearing 
surface. With larger work and heavier cuts the pressure 
on the centers increases; and to keep the pressure a min- 
imum per unit area, the centers must be increased. 

Carl G. Barth, while with the Bethlehem Steel Co. in 
1900, concluded from a large 
that the diameter of the centers varies according to the 


number of observations 
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square root of the diameter of the work. It is with 
permission of Mr. Barth that I give his empirical form!. 
based on these observations: d = C VD, in which d equi 
diameter of centers, D equals diameter of work and (' jx 
a constant. Values of C between +; and % have bi 
used with very satisfactory results. 

The accompanying chart, giving the diameter of centers 
for a range of work from 1 in. to 16 in. in diameter, was 
plotted from Mr. Barth’s formula, using ;; for C. Thi 
sizes of centers have been found to give satisfacto 
results, S. J. AURELIUs. 

Chicago, Il. 

cs 
Adjustable Stop for Automatic 
Screw Machine 

At our plant we have 150 Cleveland automatie machines 
I have found that although ji 
Vol. 44, by John 


Hoffman is good, the end of it will wear—from the sto: 
revolving against it when being placed in the machine— 


working on bar stock. 
such a stop as shown on page 80, 


ly 


AUTOMATIC MACHINE 


Opn 
is 


IMPROVED STOP FOR 






and the accurate lengths of the pieces to be machin 
are lost. 

The accompanying illustration shows a similar sto). 
excepting that it the end a collar thi 
revolves with the stock. Our machines will run indet'- 
nitely on the same job, without any readjustment of tli 
stop, and have been in use over four years. 

Bridgeville, Penn. Ross 


has on loose 


ANDERSON. 
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Machinist Imstruction im the 
PubliceSchool System 


Regarding the time element in trade schools, all wi 
admit that time must be considered sooner or later | 
the boy’s shop life, but very few will agree when to begi: 
In my experience with boys it has been very evident tli: 
a green boy cannot be made to appreciate that a jo 
must be done quickly and be well done or, in fact, wha 
a quick or a good job really is. He knows nothing « 
shops, life or procedure; and while he may think he 
working fast, he may really be traveling in a circle. 

IT think the first thing is to teach him what a goo 
job is; that is, let him work on it until he gets a passab 
job, taking all the time he needs. This is accomplish 
means of fixtures, eliminating 


in some schools by 
close work until the lesson is learned. 

Once the boy can recognize a good job, gradually bri: 
him up to a time limit—generally considerably more tha 
a journeyman would take—but a time that will keep hi 
hustling. If a boy starts out to hurry before he knov 
what is really wanted, he is much more apt to spoil work. 
T have seen boys take two weeks on a job at first th: 
they would do in two days a month later. 

Westfield, Mass. Pavut T. Harkness. 
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Best Way To Do Certain Things 


was as usual intensely interested in Professor Sweet's 
le on page 936, Vol. 43, on the “Best Way To Do 


articie 

Certain Things.” J. P. Poland’s contribution on page 
35. Vol. 44, in extension of the same subject and treating 
of the proper method for discharging collets from 


dies. brings to my mind a similar problem in relation 
to a machine in which the spindle was fitted with ball 
bearings and the collets were frequently changed by 


inexperienced help. Here, any pounding on the spindle 





EJECTING COLLETS 


METHOD OF 


draw-in rod would quickly destroy the bearing. While 
the solution of the problem is not as simple mechanically 
as Mr. Poland’s differential screw, it has the advantage 
of being operated in the ordinary way. 

In the illustration the spindle A is shown grooved for 
the split ring B and drilled for the end of the screw D, 
which holds the collar C from endwise movement in rela- 
tion to the spindle A. The draw rod £ is pinned to the 


collar C, which is milled on the end for a standard 
hexagon wrench. G. C. Herz. 
New York City. 


Notes on Small-Tool Design 


Referring to the article on page 59, by Mr. Wilder, I 
notice that Fig. 8 calls for a fish-tail cutter such as is 
used in a Pratt & Whitney spline milling machine, but 
the illustration is not correct. Cutters used in this 
machine have straight shanks, the small machine taking 
.-in. diameter shanks and the large machine ;%-in. 
shanks. When the diameter of the cutter is smaller than 
the diameter of the shank, these cutters are made double 
ended; when larger, single ended. They are as a general 
rule cut on a 15-deg. spiral. On cutters 1% in. and up, 
three and four teeth are used, three teeth having been 
ound very satisfactory. Of course there is the disad- 
antage of not being able to measure the three-tooth 
utter after it is once ground. 

The point of the tool shown in Mr. Wilder’s Fig. 8 is 
| right where a square corner is required, but stock fish- 
tail cutters are made up as shown in the illustration, 
1, in which case the tool will cut a slot clear through 


1 
et 


ie work, or it will leave a small bevel at the bottom of 
e cut. 
Mr. Wilder shows two cutters, Figs. 2 and 4, in which 
‘ie hole is threaded to suit the arbor. 
at a thread can be made satisfactorily in a cutter. 
in work the limits on the hole in a cutter are 1 + 
0.0005 in., and on the arbor 1 — 0.0005 in., which means 


I do not consider 
On 
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a tolerance of 0.0005. I do not see the advantage of 
threading a cutter over the shell end mill. 

In Fig. 2 I show a pair of spiral interlocking cutters. 
This design of cutter is desirable when cutting on the 
outside diameter and sides. By making the cutters this 
way they may be packed as the sides wear, materially 
increasing their life: also there is not the drag on one 
side of the cutter that is bound to occur when there is 
one spiral, either right- or left-hand. 

While Mr. Wilder has given some interesting data as 
to the number of teeth in comparison with the diameter 
of the cutter, I would say that there is another matter 
that enters into this problem. It is a well-known fact 
that, for gun work in particular, the finer the teeth the 
better finished the part will look. [ have found that with 
cutters up to and including 3 in. in diameter the circular 
pitch should be pretty close to ;>, in. 

Eccentric-relief cutters can be figured about 
way, taking as a pitch circle one-third the difference 


the same 


<_< 


ee 
Fig.1 
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Section X-X 
Fig.e 
POINTERS ON SMALL-TOOL DESIGN 


maximum diameters of 
The gashing cutter 


between the minimum and the 
the particular cutter in question. 
should be about 35 deg. 
The circular pitch may increase from ,*; to 7 in. on 
cutters 6 in. in diameter. J. W. MAYNARD. 
Hartford, Conn. 


Small-Shop Planers 


I have followed J. H. Van Deventer’s small-shop series 
with great interest and believe it to be a valuable contri- 
bution to the technical literature of the day. 

Referring in particular to the article, “Small-Shop 
Planers—II,” page 889 of Vol. 43, I find the statement, 
“The center of a planer bed should be set one or two- 
thousandths higher than the ends,” to which I humbly 
take exception. While the error of one or two-thousandths 
is not much, it will have a tendency to cause the planer 


platen to develop a bow at the center. This feature is 
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therefore undesirable, as it aggravates the usual causes 
of a bowed planer platen. 

As is well understood, the usual causes of a bowed 
planer platen are, first, the planer platen overrunning 
the planer bed; and, second, the planer platen is usually 
peened and stretched on the center of the top surface, as 
this is the place at which the castings are usually strapped 
to the platen. 

It therefore seems wrong to set the center of a planer 
bed one or two-thousandths higher than the ends. Proba- 
bly the best way to set a planer platen is to set it as nearly 
as possible to a true level and horizontal plane. 

Mr. Van Deventer has picturesquely described the old 
planer in the following words, “These hale and hearty old 
boys are slow movers, being geared to run between 15 
and 20 ft. per min. on the cutting stroke.” I find that 
old planers can be advantageously respeeded to 40 or 60 
ft. on the cutting stroke without serious inconvenience or 
excessive maintenance. However, it is necessary to select 
carefully a satisfactory means for driving. One method 
that I have found successful is to replace the usual pulleys 
with cork-insert pulleys, sometimes cork-insert aluminum 
pwileys; and I would add, where Mr. Van Deventer sug- 
gests using a double belt, a double belt well stitched, which 
will then give little trouble from stretching. 

When possible to respeed a planer by changing the 
gearing, this method is preferable to changing the size 
of pulleys, provided the power of the belts is sufficient. 
The old planer equipped as stated will do practically as 
vood and as rapid work as a modern planer, provided it 
has received good treatment and is properly maintained. 

One of the most interesting features of this same issue 
of the American Machinist was the advertisement of 
the Cleveland Automatic Machine Co., pages 26 and 27, 
i!lustrating the fact that its mechanics get the right tools 
at the right time, at the right place—and probably in 
condition to be used—thus eliminating the lost intervals 
that Mr. Van Deventer has so frequently referred to. 
Small-shop owners, however, cannot hope to approach the 
ideal here referred to, but all shops, large and small, 
should strive harder to approach this ideal. 

Ropert E, Newcoms, 
Superintendent, Deane Steam Pump Co. 
Holyoke, Mass. 


What's the Matter with Our 
Methods of Threading ? 


I noticed with speciai interest your editorial on methods 
of threading and also the subsequent article on page 173, 
by P. W. Abbott. While there are many good suggestions 
in this article, it is my opinion, based on 15 years’ experi- 
ence in making and using taps and dies, that some of the 
statements are misleading. 

In the first place, as to the kind of dies best adapted 
to automatic screw-machine work, it is my opinion that 
the round adjustable die is the least economical. It is 
very evident that a round adjustable die that has been 
made 0.005 in. oversize, lapped to get a high polish, and 
then adjusted down until it is of proper cutting size will 
not be round. Therefore, it is practically impossible to 
make this die cut on more than two lands. 

Another difficulty with using round dies, or with using 
any solid die, especially on material of a tough nature, 
is that there are as many threads spoiled while the die 
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is coming off as while it is going on. This is due to he 
fact that, when the die stops cutting and reverses, t: ore 
is a chip left sticking out in front of each cutting ec: ve, 
As the die runs off, this chip must be broken off by he 
cutting teeth that come next in front, if as often happ:ns, 
the chip does not break, the cutting tooth snaps inst: .d. 

The concern with which I am connected has deci: od, 
after using all kinds and nearly all makes of dies, to ise 
opening dies wherever it is possible to do so. We are jw 
using them on Gridley four-spindle and Brown & Sha: pe 
automatics, doing work as small as %-in. screws. Wivile 
it is of course true that some self-opening die heads ire 
not accurate, this is certainly not true of all of them. 

It is my opinion that most people do not realize how 
much depends on getting correct lead. <A variation of 
0.002 in. per inch of lead is a good deal more serious 
defect in making a screw than twice that amount in 
diameter. If the screw is off in lead, it may appear to 
fit fairly well when it is new; but it will soon wear loose. 

We do not consider a saw-tooth lead gage 1 in. long a 
proper tool for measuring a screw + in. long. We use 
lead gages 4 in. long on 4-in. screws. The screw must fit 
without any shake whatever, in order to pass inspection. 

The lead of the screw is affected not only by the hind 
of material being cut, but by whether the die is sharp 
or dull, whether it is properly ground and also by thie 
kind of cutting lubricant used. It is my experience that, 
contrary to the opinion expressed by Mr. Abbott, if you 
want to get good threads you must use good oil. We 
have found the so-called “fancy high-priced oils” tie 
cheapest in the end. 

Every tap and die manufacturer, as well as every 
screw manufacturer, is thoroughly aware that the V-thread 
is something that we have had “wished” on us. It has 
no excuse for existing. It not only costs more to make 
taps.and dies and screws with this form of thread, but 
the taps and dies are not nearly as efficient after they 
are made. This inefficiency of taps and dies also applies 
to the Cadillac thread, which is half V and half U.S.s. 

It is our experience that if taps are made at least 
0.002 in. oversize on the outside diameter and the screws 
are made at least 0.002 in. undersize on the outside diam- 
eter, there will be no binding on top of the thread. 

If I was called upon to name the different styles of dics 
in the order of their efficiency for screw-machine work. | 
would name, first, the self-opening die; second, the so!''| 
adjustable die; third, the spring, or prong, die; a 
fourth, as least desirable of all, the round, or button, ¢ 
By the solid adjustable die I mean a die on which all 1 
chasers are adjusted radially. H. E. Warren, 

General Manager, Mac-It-Parts Co. 

Lancaster, Penn. 
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Effect of Varying Sulphur in 
Basic Open-liearth Steel 


In the reprint of Mr. Unger’s paper, published on pi 
191, an erroneous impression may have been obtained 
the substitution of the word “more” for “less” in bi 
the synopsis and summary. The original wording, wh 
should have been retained, was as follows: “The aut! 


does not advocate paying no attention to sulphur cont: 
of steel, but believes firmly that a steel containing 
[not “more”] than 0.100 per cent. is not necessar 
bad,” ete. 
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very Man His Owm Designer 

‘wo years ago one familiar with American machine 
too!s could walk through a shop and recognize the make 
of cach machine by general and special features, without 
having to study its nameplate. Since the start of the 
European War, however, so many new designs have come 
into being that our old mechanical acquaintances are 
apparently being pushed into the background by numerous 
new machine tools that assert in no uncertain terms their 
ability to “knock spots out of the old fellows.” This 
fact could hardly be expected to escape the notice of 
machine-shop men, and that it has at least set one man 
thinking is made evident by the following letter: 

What is the matter with the old-established makers and 
designers of machine tools? It looks to me as if they have 
been asleep for the last 20 years; for if not, how is it possible 
that every Tom, Dick and Harry can at a few months’ notice 
bring out a machine tool that will turn out work as fast as, 
if not faster than, the machines designed by regular machine- 
tool people? 

In the plant where I am employed we 
tract for shells, and I have observed that several 
makes of machine tools have been put to one side in favor of 
machines that we have designed and built ourselves, which 
are more satisfactory. I have traveled about the country 
quite a bit in connection with my work at this plant, and I 
have observed the same thing elsewhere. 

What I want to know is whether machine-tool builders 
have been bluffing us all these years. It begins to look like 
it, when you see built in agricultural-machinery, printing- 
press machinery and textile-machinery plants tools that ap- 
parently hold their own with the old-timers. 


have a large con- 
standard 


A number of others have asked us this same question. 
Apparently everyone is going into the machine-tool 
Experienced makers and designers of machine 
tools are not alarmed at the prospect, however. They 
know that the problem of designing a machine for one 
special purpose is one of the easiest problems in the 
mechanical world—that it is not in the least comparable 
with their far more difficult problem of designing a 
machine that will be suitable for, and satisfactorily 
eicient on, a broad range of work. 

Che designer of a machine for making shells knows 
What his machine has to accomplish. His problem is 
Written out on the blackboard in plain figures and falls 
into the kindergarten class. The designer of a general- 
purpose machine tool has his problem full of unknown 
quantities and must make a machine that will be efficient 


business, 


0). jobs that he has never seen or heard of. One machine 
coiresponds to the laborer whose daily task is confined 
to the specialized work of digging ditches; the other, 


he highly trained tool maker who is able to perform 

rge variety of high-grade work. An efficient ditch 

r is not hard to find, nor is an efficient special- 

ose machine hard to design; but years of training 
tiust go to make a high-grade tool maker and years of 
experience into a high-grade machine tool. 

ie fact that some of these new machines do the work 
in less time than the old ones has no bearing on the 


problem. By building a machine with enough rigidity, 


enough belt power and enough tool lubrication it is 
possible to reduce any record that has as yet been made. 
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There is not an established machine-tool builder in this 
country who could not, if he desired, bring out a machine 
for this special purpose that would equal or surpass, in 
producing capacity any now being produced outside of 
the machine-tool field. 

The question might be raised as to why they do not 
do this. Why should they? Machine-tool building plants 
are working to their capacity and subletting work on their 
standard lines, which they hest fitted through 
experience to build and on which they are making a 
greater profit than they would make by building special- 


are 


purpose machines. 

It is a case of the demand exceeding the supply and 
of a lack of competition, brought about by unusual 
conditions that enable almost anything that resembles a 
high-powered lathe to be sold. When conditions again 
come back to normal, competition will solve the problem 
and there will be a good many specialized machines 
standing idle while the “old fellows” come into their own. 


Working for Safety, and Safety 
in Working 

From some quarters the idea has been advanced that 
safety efforts have been overdone. This sentiment is 
prebably due more to the efficient advertising of leaders 
in the safety movement than to any particular statistics 
in the hands of the skeptical of actual safety work accom- 
plished. If any objection is raised by one or another 
to the use of many and diverse safety appliances, there 
surely can be no objection, even by the most doubtful 
mind, to the authoritative words of the commissioner of 
labor in one progressive state, who recently said that since 
his state has adopted systematic safety regulations for all 
shops and factories the number of fatal and less serious 
industrial accidents has been materially reduced. 

After all, the final test that must be applied to any 
movement of this kind is to establish the results accom- 
plished; and the economic returns due to lower fatality 
and reduced minor accidents, which are now more readily 
measurable in dollars and cents than formerly, are apt to 
be enormously greater than the outlay of a relatively 
small amount for safety appliances. Of course, abuses 
on the part of some few factory inspectors must be 
expected now and then, and sometimes the protection 
requirements may seem impracticable in terms of the 
results that follow; but these factors do not change the 
underlying principle of conservation of life and limb. 

To anyone accustomed only to shop conditions of 10 
or 15 years ago the recent exhibit of the National Safety 
Council in Philadelphia was a revelation of the rapidly 
changed attitude toward the safety of the shop worker. 
The statistics alone of this active organization were of a 
surprising magnitude, and those doubting the sincerity 
of the forces behind the “Safety-First” 
entering these spacious exhibits were compelled to leave 


movement, on 


with respect at least for work thus far accomplished. 
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Among the most striking features of these exhibits were 
the devices and aids direct from the industries them- 
selves, bearing testimony to the effectiveness of new 
methods to educate the foreman as well as the workman 
to the needs of greater safety ; further, the first-aid booth, 
together with first-aid cabinets used in the plants of vari- 
ous industries, was also of suggestive value; and a booth 
erected jointly by the University of Pennsylvania and the 
Jocal illuminating companies contained unusual demon- 
strations of artificial lighting in its relation to safety. 
In this last-mentoned booth a number of lathes were 
installed, each equipped with modern lighting methods ; 
and two shop stairways, with landings, served as a basis 
for showing good and bad stairway and passageway illum- 
ination in their relation to accident prevention. 

There can be no doubt of the fact that 
exhibits of this kind, supplemented by actual statistical 
data, have real value and have already served to begin 
the education of many persons in the basic ideas upon 
which the safety idea has been built. It is quite true that 
the continual emphasis of safety on all sides gives a first 
impression of excessive attention to this feature. On the 
other hand, personal safety is such a primary instinct to 
all normal minds that its appeal is direct and positive. 
It follows therefore that any item in industrial life so 
closely related to the welfare of the individual, even if 
often overlooked with resultant accidents, is far 
apt to escape notice, if by frequent repetitions each per- 
son’s attention is directed not merely to safety in the 
abstract, but to the why and wherefore of each phase of 
the situation. 

If the conservation of the worker means anything at 
all, it surely is worth the effort that is rightfully being 
devoted to legitimate safety means; and the evidence on 
which conclusions are drawn should consist largely of the 
actual helpful results following any of the numerous efforts 
now being made. 

In this movement the danger of familiarity breeding 
contempt must be guarded against. 


z 


Job-Hunting Technical Unions 

Within six months three new technical or engineering 
societies have been formed in the Middle West. These 
are the American Association of Engineers, Associated 
Technical Men and the Engineering and Commerce 
Efficiency Society of America. The first two have head- 
quarters in Chicago, IIL, the second in Cleveland, Ohio. 
No one questions the right of any group of men to organ- 
ize for proper objects. But why have these societies been 
formed? Is there a temporary situation that their 
organizers are trying to meet, or are there fundamental 
needs of engineers that the older societies do not satisfy ? 

It has been stated that the reason for the upspringing 
of these three organizations can be found in the fact that 
in the Middle and Far West there are at present many 
unemployed engineers. Construction work is at a stand- 
still, there is no immediate prospect of its reviving, and 
the jobless engineers are in a discontented, downhearted 
frame of mind. Support is found for this belief in the 
stated aims and purposes of these societies 

The object of the first mentioned association is stated 
in article 2 of the constitution, as follows: 


The object of the association shall be to raise the standard 
the and to promote the 


reasonable 


less 


of ethics of engineering profession 


economic and social welfare of the engineering profession. 
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One means for accomplishing this aim is “by main- 
taining a service clearing house for its members.” 

The objects and purposes of the second society are 
stated thus: 

Whereas, Under the present conditions of the technical 
profession there exist unintelligent competition, a lack of 
coéperation and organization, which is resulting in a decre is- 
ing rate of compensation among technical men, a consequent 
low social standing and a general lowering of ethics and honor 
of the profession from the former high standard; 

Whereas, The failure to secure suitable compensation is 
preventing technical men from development and from S- 
charging their obligations to society and from dischareing 
the position in the social scale to which their professions ¢n- 
title them; 
™~ We, the body assembled, undertake to form an association 
which will weld together in a common bond of interest all 
those who may be justly considered as engaged in technical 
pursuits. 

Apparently the third society has fallen directly in line 
behind its two immediate predecessors. From its code of 
regulations the following quotations are taken, being the 
first and last items under the heading “object”: 

To promote questions and facts relating to social service, 
vocational opportunities, scientific and practical information. 

To maintain a mutual coédperative service department, a 
free employment exchange, for the convenience of the unem- 
ployed or unsatisfactorily employed members of the societ: 
Notice of all technical or commercial openings to be sent to 
all members alike, without reservation, except for classifica- 
tion. 

All three organizations thus have as one principal aim 
the hunting of jobs for members. They are after “mate- 
rial results” rather than professional or altruistic benelits. 
One is strongly reminded of the former Society of Engi- 
neer Draftsmen that had an uncertain existence for a few 
years and finally disappeared through consolidation with 
some other society with a similar record. 

Another object of these societies, gathered from reading 
their literature—although it is not as boldly expressed as 
the purpose to help the unemployed or unsatisfactorily 
employed—is the wish for public recognition of engineers 
and a true valuation of their achievements. With this 
wish all engineers will sympathize. But it is very doubt- 
ful if any new society is needed to further this object. 

All of the older national societies are wrestling with 
the problem of the position of the engineer in puilic 
esteem and during the last year more progress thaa ever 
before has been made to bring the engineer into his own. 
The selection of the Naval Advisory Board from the 
members of five of the national societies and the plan now 
being worked out to develop munition committees from 
members of these same societies are two of the most 
striking testimonials that have ever been given to tie 
worth and importance of the engineer and engineering 10 
public affairs. 

Although all the national societies are formed to furt!:er 
professional objects and not to gain material benefits ‘or 
their members, each one does help in bringing togetiiet 
would-be employees and prospective employers. 4 hie 
American Society of Mechanical Engineers perhaps ©: ¢* 
more of this work than any other. During last yea: 1t 
registered over 400 positions and from actual re rd 
placed over 100 men. It is impossible to keep the la‘ tet 
kind of record complete; unquestionably more men \ cre 
helped than the figures show. 

Any man before joining one of these newer socic'!es 
should ask himself this plain question: Am I furthering 
the best interests of my profession by joining a so ‘ct 
one of whose principal! aims is to hunt a job for me * 
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Multiple Drilling Machine 


The special feature of the machine illustrated is the 
“center feed,” the feeding pressure being in the center 
of the head, directly over the center of the drill layout, 
thus eliminating any tendency for the head to spring away 
from the guides on the post under heavy duty. 

The head is 40 in. long, giving a long bearing on the 


post. and the gear chest is over the top of the head, giving 

















MULTIPLE-SPINDLE DRILLING MACHINE 


Capacity, 16 spindles, 32%-in. drills in cast iron 
long spindle connections and making a slight angle to 
the joints. The drive is by countershaft to the cone 


pulley, or by motor to the same shaft, through one pair 
of bevel gears and two pairs of spur gears to the spindle 
vear in the head. 
at the top of the post, of cast iron; and the gears in the 
lead, of steel. The driving shaft to the head is 314 in. 
ii diameter and runs at nearly the same speed as the 
The feed screw is 3 in. in diameter, 21. threads 
ner in., Aeme thread, and is fixed in the head, the nut 
¢ rotated. This nut is of bronze, the lower 10 in. 
hong threaded, while the upper end is bored slightly 
larger than the screw, providing an oil pocket to insure 
vood lubrication. The nut has a solid head on the lower 
end to take the feeding thrust and a large nut and check 
nut at the upper end to take the weight of the head, with 
a large ball thrust bearing at each end. 
There are two changes of feed, obtained by shifting the 
clutch lever on the lower part of the feed gear box. The feed 


The bevel gears are of steel; the gears 
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Shop Equipment News 
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is taken from the main cone shaft through spur gears 
(cloth pinion), through change gears to the worm and 
worm gear on the vertical shaft through the feed gear 
box, and spur gears near the top of the post to the feed 
Quick motion of the head is obtained hy a belt from 
motor, through 


nut, 
the counter, or by silent chain from the 
hevel-gear reverse to the quik k-motion sleeve on the 
vertical shaft. The feed clutch connects to the worm gear 
by a tooth clutch and to the quick-motion sleeve by a 
friction clutch. 

The feed lever has a catch that locks it in place when 
the feed is thrown in. The catch is released by a knock- 
off rod, the rod first compressing a spring on top of the 
feed lever, so that when the catch is released, the feed 
clutch is thrown out, the quick-return clutch is thrown 
in, and the head is automatically raised to the up 
position. Quick motion down is obtained by reversing 
the quick-motion lever. 

The bevel gears in the post also have ball thrust bear- 
ings, one of which supports the vertical shaft in the 
post, as do also the driving gear at the top and the 
driving and spindle gears inside the head. The spindles 
are equipped with ball thrust bearings. Roller bearings 
are used at both ends of the cone shaft and the vertical 
shaft in the post. All other bearings are bronze bushed. 

The machine shown is the latest addition to the line 
made by the Baush Machine Tool Co., Springfield, Mass. 


. 


Automatic Hydraulic Lathe 


The machine illustrated has been designed and built 
hy the Lombard Governor Co., of Ashland, Mass. The 
spindle is belt driven through one pair of reducing gears, 
and in addition to rotating it advances longitudinally in 
The 
power for feeding is secured through hydraulic oil pres- 
sure that acts upon the spindle as a piston. Oil is admit- 
a needle valve, the opening of which is 


its bearings, thus providing the feed movement. 


ted through 
controlled by 
having a longitudinal movement synchronous with that 


flat bar cams mounted on a control drum 
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HYDRAULICALLY CONTROLLED 


FIG. 1. AUTOMATIC 
TURRET LATHE 
Maximum swing, 12 in.; length of feed, 11 in.; turret drum, 
14 in.; tool circle diameter, 19% in. 
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AT WORK ON 18-LB. 
SHELL 


FIG. 2. TURRET AND TOOLS 


HIGH-EXPLOSIVE 
of the spindle and indexing with the turret, so as to 
present a different cam position for each turret position. 

The turret is mounted on a horizontal axis and has no 
longitudinal movement. In the machine that has been 
constructed there are six turret positions, but in future 
machines it is proposed to add one more. 

The machine is equipped with a split collet chuck for 
holding bar stock, corresponding to the rough diameter 
of British 18-lb. high-explosive shells. This chuck is 
operated hydraulically by means of a diaphragm that 
draws the collet back upon its tapered seat. The machine 
is geared to give a spindle speed of 120 r.p.m., and the 
feeds can be regulated from less than one-thousandth of 
an inch per revolution to one-quarter inch. A variable 
or increasing feed can be had by adjusting the slope of the 
cam bars. The revised design of this machine shows 
provision for a stop-valve that is to cause a dwell at the 
end of the feed movement when desired. The spindle 
return speed approximates 20 ft. per min. The weight 
of the machine is 6,000 Ib. 


As applied to machining 18-lb. British high-explosive : 


shells, this machine has performed all the boring, tapping 
and outside turning and nosing operations, with the 
exception of band grooving, base finishing and cutting 
off, in 15 min. On this werk two shells are turned from 
each piece of stock, one end being chucked while the 
other is operated wpon. 


wos 
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Tap-Driving Chuck 
The tap chuck shown is made of one piece of hardened 
steel entirely devoid of screws, pins or other separate 
devices. 
The tap is held by the body of the shank and is not 
dependent on the square on the tap to make it run true. 

















PIECE 


TAP-DRIVING 


CHUCK MADE OF ONE 
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The chuck has a standard Morse taper and is rea 
inserted in the drill spindle. The construction takes cx re 
of a variation of s'5 in. in the tap-shank diameter. 

In this design the tap becomes a taper shank tool aod 
is consequently conveniently handled and requires li: 
room. 

The tool is made by Scully-Jones & Co., Chicago, Il). 
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Shell-Plug Miller 


The machine shown was designed for turning and 
milling the threads of gas-check plugs for high-explos 
shells. 

All the operations of milling the thread, turning the 
outside diameter of the plug and facing it complete are 
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SHELL-PLUG MILLER 


performed in one chucking. The machine is equipped 
with oil pump, quick draw-in collet and automatic sto} 
on all feeds. 

This machine is a late product of the A. R. Willian 
Machinery Co., Toronto, Canada. 
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Grinding-Wheel Guard 


The entire guard shown, with the exception of th 
adjustable trap at the top, is made of boiler plate. Th 
adjustable trap at the top is a steel casting held by larg 
The outer plate is hinged and can be opene 
to allow changing of wheels or cleaning out. 

The guard has a box formation at the bottom, s 
arranged that the iron, or steel, and heavier particl 
from the abrasive wheel remain in the bottom of th 
guard, while the lighter particles, such as would otherwis 
float in the air, are removed by a suitable exhaust-pip 
connection at the back. With this arrangement th 


screws. 


exhaust pipes do not easily become clogged, and les 
The sediment is easil) 


damage is done to the fan. 
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GRINDING-WHEEL SAFETY GUARD 
Sizes regularly made for 16-, 18-, 20- and 24-in. wheels 


removed from the guard by opening the door and 
cleaning with a shovel. 

This guard is a recent product of the Ransom Manu- 
facturing Co., Oshkosh, Wis., and is shown attached to 
one of its grinders. 

& 


Heavy-Patternmn Manufacturing 
22 In. Lathe 


While the lathe shown was designed along what have 
come to be considered single-purpose lines, it possesses 
practically all the features of the regular engine lathe, the 
screw-cutting feature being the only important omission. 

‘The bed has an unusual vertical depth, and the rear 
carriage bearing is flat; the front bearing is a wide V. 
The headstock is of drop-brace construction, with the out- 
sile housing brought up to the center line of the cone. 
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The cone has three steps—11, 1344 and 16% in. in diam- 
eter for 5-in. double belt. The headstock is equipped with 
double back gears, giving ratios of 3.17 to 1 and 11 to 1. 
There are 18 spindle speeds, ranging in geometrical pro- 
gression from 11 to 335. 

The carriage has a bearing 32 in. long on the bed, 
which is 20%4 in. wide and is clamped down at the rear 
with a special device designed to insure easy movement 
of the carriage without backlash. The apron is of the 
box type, so constructed that all shafts have a bearing at 
both ends. Both feeds are operated by frictions. The 
feeds are positive geared through a quick-change gear 
32, 64 and 96 turns 


ORs 


box, giving six changes—8, 16, 24, 
to the inch. 

The machine weighs about 5,000 Ib. and is a recent 
product of the Economy Engineering Co., Willoughby, 
Ohio. 


Military Reading for Civilian 
Engineers 


By authority of the Secretary of War and in response 
to frequent requests, the following suggested list of read- 
ing is issued by the War Department for the information 
of civilian engineers desiring to inform themselves on 
military subjects. 

These references have been selected, first, with a view 
to giving to engineers unfamiliar with the art of war 
a general survey of that subject, an understanding of 
which is the first essential to insure successful application 
of engineering knowledge and resources to military 
purposes; and second, with a view to setting forth, as 
far as practicable, the ways in which engineering is 
applied to military purposes and the means provided 
therefor. 

Both military art and military engineering are pro- 
gressive, and a considerable part of the latest and most 
detailed information published is available only in service 
journals of our own and foreign armies. This is 
particularly true of technical details of seacoast defense 
(including submarine mining), of field artillery, of 
military aviation, and the influence of these on military 
engineering. It is believed, however, that the funda- 
mentals of each subject are well covered by the references 
given in this list. While the list is 








long, the relative importance of the 
various works is indicated, the suitable 
comments on each are included, so 
that persons using the lists of refer- 
ences may be able to select those which 
particularly interest them. 

The references under each subject 
are generally divided into two groups, 
the first containing the more essential 
references, and the second those suit- 
able for persons desiring to inquire 
further into the subject. 

Suggestions looking to improvements 
of the lists will be gladly received. 


A. MILITARY POLICY, CONDUCT OF 
WAR AND MILITARY HISTORY 
Group 1 
1. OFFICIAL BULLETIN 
‘ Office of the Chief of Staff, Washington, 


Vol. 1, No. 2, 








HEAVY-PATTERN MANUFACTURING LATHE 
Swing over ways, 22 in.; length of bed, 8 ft.; swing over carriage, 13 in.; 


accommodates between centers, 3 ft. 1 in. 


D. C. (Especially pp. 21-39.) Publisher: 
Army War College, Washington, D. C. 
Free. (An official outline of the theory 
under which our forces are to be organized 
and administered.) 
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2. MILITARY POLICY OF THE UNITED STATES. Upton. 
May be obtained from Supt. of Does.'; paper, 50c.; cloth, 65c. 
(A most valuable and comprehensive review of this subject.) 

3. FIELD SERVICE REGULATIONS, 1914. May be ob- 
tained from Supt. of Does.; 60c. (A condensed official state- 
ment of principles, methods and details of military opera- 
tions.) 

4. ELEMENTS OF STRATEGY. Fieberger, Publisher: U.S. 
Military Academy, West Point, N. Y. May be obtained from 
Book Dept.'; 75c. (A short outline, with historical illus- 
trations.) 

Group 2 


5. CONDUCT OF WAR. Von der Goltz; translated by J. 
Dickman, Hudson Publishing Co., Kansas City, Mo. May be 
obtained from Book Dept.: $1.70. (The standard work on 
this subject, covering generally the same ground as 4, but 
more abstractly and elaborately.) 

6. ON WAR. Clausewitz: translated by J. J. Graham; 3 
vols.; K. Paul, Trench, Trubner and Co., 1908. May be obtained 
from Book Dept.: $6.60 (including postage and duty). (The 
greatest classic on the subject: a complete analysis of the 
phenomenon of war, and profound discussion of the mechan- 
ism thereof. Written early in the nineteenth century, it is 
still the foundation of modern military theory.) 

6%. THE NATION IN ARMS. Von der Goltz. May be 
obtained from Book Dept.: $2.50. (An excellent modern work 
mn war; less elaborate but more readable than Clausewitz.) 

7. AMERICAN CAMPAIGNS. M. F. Steele; 2 vols. Pub- 
lishers: Byron S. Adams Publishing Co., Washington, D. C. 
May be obtained from Book Dept.; $4.50. (In addition to care- 
ful historical surveys of all the campaigns from the Colonial 
Wars to the Spanish-American War, these lectures give exten- 
sive and valuable comments as to the military principles.) 

8. A STUDY OF ATTACKS ON FORTIFIED HARBORS. 
Rodgers; Proceedings Nos. 111, 112 and 113, United States 
Naval Institute, Annapolis, Md. 

9. LESSONS OF THE WAR WITH SPAIN. Mahan. Pub- 
lishers: Little, Brown & Co., Boston, Mass. May be obtained 
from Book Dept.: $2. (Of special importance, as showing 
the true relation between our coast defense and our navy.) 

10. REPORTS OF MILITARY OBSERVERS ON THE 
RUSSO-JAPANESE WAR. Part IIT, J. E. Kuhn. May be ob- 
tained from Supt. of Docs.; 60c. (In addition to an account 
of operations, this report contains valuable information as 
to fortification and siege work, organization and equipment.) 

11. ORGANIZATION AND OPERATION OF THE LINES 
OF COMMUNICATION IN WAR. Furse, 1894. Publishers: 
Wm. Clowes & Sons, Ltd., London. (An old but comprehensive 
survey of this subject, with much historical information.) 

B. PERMANENT FORTIFICATIONS 
Group 1 

(The references given cover chiefly the principles and 
eeneral features of this subject; the details are mostly printed 
in unavailable form, either in service journals or in confiden- 
tial documents. References to some of the former can be 
furnished, if desired.) 

12. REPORT OF NATIONAL COAST DEFENSE. (Taft) 
Board, 1906. May be obtained from Army War College, Wash- 
ington, D.C. Free. (The official project for harbor defenses 
of the United States. On account of progressive obsolescence 
of seacoast defenses, this project has been, or is being, modi- 
fied, but still sets forth clearly the fundamentals.) 

Group 2 

13. LECTURES ON SEACOAST DEFENSE. Winslow. Pub- 
ilishers: United States Engineer School, Washington Barracks, 
D. Cc. Price, 50ce. (Much of these lectures relates to techni- 
cal details, and a considerable part is now obsolete.) 

14. PERMANENT FORTIFICATIONS. Fieberger, 1900; 
United States Military Academy, West Point, N. Y.; $1. May 
be obtained from Book Dept. (While rather old, this work 
gives a simple presentation of the fundamentals on its sub- 
ject, including an historical outline. <A revised edition will 
soon be published.) 

15. FORTIFICATIONS. C. S. Clarke. Dutton & Co., New 
York; $4.50. May be obtained from Book Dept. (A treatise 
on the same lines as 14.) 

16. PRINCIPLES OF LAND DEFENSE. Thuillier, 1902; 
Longmans, Green & Co. May be obtained from Book Dept.: 
$3.83. (A valuable work, covering the principles of both field 
and permanent fortifications.) 


C. ORGANIZATION, EQUIPMENT AND DUTIES OF 
ENGINEER TROOPS 
Group 1 

17. FIELD SERVICE REGULATIONS, 1914. (See A. 3.) 

18. TABLES OF ORGANIZATION, 1914. May be obtained 
from Supt. of Does.; 25c. (These tables represent—subject 
to modification and within the limits of existing law—the ap- 
proved policy of the War Department with regards to organi- 
zation.) 

19. OFFICIAL BULLETIN, Office of the Chief of Staff, Vol. 
1, No. 4 (Appendix 4). Use of Engineer Troops, Publisher: 
Army War College, Washington, D. C. Free. (An official 
statement of the principles which should govern in the use 
of engineers, with practical suggestions.) 

20. DUTIES OF ENGINEER TROOPS IN A GENERAL EN- 
GAGEMENT OF A MIXED FORCE. Burgess. Publisher: 
United States Engineer School, Washington Barracks, D. C.; 
25c. (Obsolete in some respects, particularly organization, 
but excellent in general scope.) 

21. GENERAL ORDERS NO. 6, WAR DEPARTMENT, 1915. 
May be obtained from the Adjutant General, United States 
Army, Washington, D. C. Free. (Prescribes the training of 
Engineer troops.) 


1The following abbreviations are used: Supt. of Docs., Sup- 
erintendent of Documents, Government Printing Office, Wash- 
ington, D. C. Book Dept., Book Department, Army Service 


Schools, Fort Leavenworth, Kan. 


Vol. 44, No. ; 
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Group 2 

22. STUDIES IN MINOR TACTICS. Army Service Schovw! 
1915. May be obtained from Book Dept.; 50c. (The principles 
of Minor Tactics are set forth by solution of a series 
problems.) 

23. TECHNIQUE OF MODERN TACTICS. Bond & iM 
Donough, 1914; Banta Publishing Co., Menasha, Wis. May 
obtained from Book Dept.; $2.55. (This work covers, in 
very specific way, the principles of tactics for all arms 
general knowledge of which is essential for engineers.) 

24. OPERATION ORDERS. Von Kiesling; translation. M 
be obtained from Book Dept.; 50c. (A lucid exposition, 
use of assumed cases, of the operation of highly train: 
troops of all arms in various phases of battle.) 

25. ENGINEER UNIT ACCOUNTABILITY MANUAL. M 
be obtained from Supt. of Docs; 5c. (Official lists of stand: 
equipment supplied to Engineer battalions and companies.) 

26. ORGANIZATION OF THE BRIDGE EQUIPAGE OF THE 
UNITED STATES ARMY, 1915. (Revised edition just goin 
to press.) (Includes description of equipage and regulations 
for pontocn drill.) 

27. OFFICERS’ MANUAL. Moss; Banta Publishing C 
Menasha, Wis.: $2.50. May be obtained from Book Dey 
(Treats of routine duties of officers, customs of the servi: 
army organization, etc.) 

28. MANUAL FOR COURTS MARTIAL. May be obtained 
from Supt. of Does.; 50c. 

D. FIELD ENGINEERING 

(Military field engineering at the front differs from oidi- 
nary engineering work in the field, it being generally simple: 
of a rough-and-ready character, and especially because of t! 
limited equipment which can be taken along with the advance 
of an army and because of the necessity of working in strict 
subordination to the military situation. In rear of the ariny, 
on the contrary, conditions are very similar to those govern 
ing ordinary engineering operations, and civilian organiz 
tion is suitable, subject to directions by the higher military 
staff. Little attempt is made in works on military field engi- 
neering to treat of general engineering methods.) 

29. FIELD FORTIFICATION. Fieberger, 1913; John Wiles 
& Sons, New York. May be obtained from Book Dept.; $1.! 
(In addition to technical details, this work gives valuable his- 
torical illustrations of the principles of this subject.) 

30. FIELD ENTRENCHMENTS, SPARE WORK FOR 
RIFLEMEN. John Murray, London. May be obtained from 
Book Dept.; 40c. (A very up-to-date little work, especiall) 
on details.) 

_ 31. NOTES ON FIELD FORTIFICATION. Army Field En- 
gineer School. May be obtained from Book Dept.; 30c. 

32. ENGINEER FIELD MANUAL. Professional Paper No 
29, Corps of Engineers, United States Army; 2d addition, 190% 
500 pages. May be obtained from Supt. of Does.; $1. (A ver) 
complete official pocketbook for engineer officers in the field, 
containing many tabular and technical data, as well as brief 
outlines of principles and methods. The subjects covered 
are: Part I, Reconnaissance; Part II, Bridges; Part III, Roads; 
Part IV, Railroads; Part V, Field Fortifications; and Part VI, 
Animal Transportation. A new revision of the manual is 
contemplated, but will not be ready within a year. The por- 
tion of the manual relating to field fortification, being some- 
what obsolete, should be considered in connection with either 
30 or 31 above. The portion relating to railroads is largel) 
superseded by 35 below. 

33. NOTES ON BRIDGES AND BRIDGING. Spalding. May 
be obtained from Book Dept. (A small pamphlet on milita: 
bridging.) 

34. MILITARY TOPOGRAPHY FOR MOBILE _FORCES. 
Sherrill, 2d edition; Banta Publishing Co., Menasha, Wis., 191}. 
May be obtained from Book Dept.; $2.25. (Besides matter 
given in ordinary textbooks on surveying, this work gives i) 
detail the special methods of sketching developed in the arm: 
for rapid military mapping.) 

35. MILITARY RAILROADS. Connor; Professional Pape 
No. 32, Corps of Engineers, United States Army. Supt. 
Docs.; 50c. (Intended to cover general administration of ex- 
isting railroads for military purposes and the handling © 
railroads by military personnel in the advance sections wher: 
railroads cannot be operated by their regular civilian organ 
zations, or where new railroads are required in the immediat« 
vicinity of the army.. Revised edition soon to appear.) 

36. NOTES ON MILITARY EXPLOSIVES. Weaver: 
Wiley & Sons, New York; 1912. May be obtained from Bo 
Dept.; $2.20. (Elementary notes on this subject will be fou: 
in the Engineer Field Manual and other references cited. T)} 
work is more elaborate.) 

E. MISCELLANEOUS 

37. REGULATIONS FOR THE ARMY OF THE UNITE 
STATES. Supt. of Doces.; 50c. 

38. THE “VOLUNTE5R LAW,” approved Apr. 25, 191 
Bulletin No. 17. War Department, 1914. May be obtain: 
from the. Adjutant General, United States Army, Washingto 
D.C. Free. 

39. GENERAL ORDERS. NO. 54, War Department, 191 
May be obtained from the Adjutant General, United Stat: 
Army, Washington, D. C. Free. (Covers examination 
candidates for commissions as officers of volunteers.) 

40. GENERAL ORDERS NO. 50, War Department, 1° 
May be obtained from the Adjutant General, United Stat 
Army, Washington, D. C. Free. (Amends General Orders 
1914, as to examination of candidates for commissions in v' 
unteer engineers.) 

41. TREATISE ON MILITARY LAW. Davis; J. Wiley 
Sons, New York. May be obtained from Book Dept.; $9.° 

42. ELEMENTS OF MILITARY HYGIENE, Ashbourne; n: 
edition; Houghton, Mifflin Co., Boston, 1915. May be o 
tained from Book Dept.; $1.30. 

F. PERIODICALS 

43. PROFESSIONAL MEMOIRS. Corps of Enginee! 

United States Army, and Engineer Department at Large: 
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thly (formerly quarterly); Washington Barracks, D. C., 
Enzineer Press; per year, $3. 

i4. THE ROYAL ENGINEERS’ JOURNAL. Royal Engi- 
neers’ Institute, Chatham, England; monthly; per year, $4. 

erican agents: E. Steiger & Co., 49 Murray St., New York.) 

is. JOURNAL OF THE MILITARY SERVICE INSTITU- 
TION, Governors Island, New York. Bi-monthly; published 
py the Institution; per year, $3. 

ig. JOURNAL OF THE UNITED STATES ARTILLERY. 
Pi-monthly; Fort Monroe, Va., Coast Artillery School press; 
per year, $2.,75, including Index to Current Literature; with- 
out Index, $2.50. 

17. JOURNAL OF THE 
SOCIATION. Published by 
worth, Kan.; per year, $2.50. 


STATES CAVALRY AS- 
at Fort Leaven- 


UNITED 
the Association 


Standard Lock Washers for 
Machine Screws 
The accompanying table gives the dimensions of lock 


washers adopted by the Society of Automobile Engineers. 
STANDARD LOCK WASHERS FOR SMALL MACHINE 








SCREWS 
 - —Lock Washer —_— 
Screw —-——_\ co Section — 
—— Diameters — 
S.. iameters ¢ oan, re 2 Thickness 
ss 0OtsC i yo 
=) = 6 =o Ss. == = 2 
4 AR as a5 ae — == 
i 0.112 11 4 (0.172) (0.114) 1 ‘92 0.022 : 2 8 16 (0.188) 
6 0.138 (0.219) %/eg (0.141) 64 1/9 3 /es % (0.250) 
8 0.164 /os (0.266) ™/e4 (0.172) o4 1/90 ®/ os 8/so (0.281) 
10 0.190 5/yg (0.313) /e, (0.203) Wag 3 /o4 /we ™/g2 (0.344) 
12 0.216 4/92 (0.344) 7/32 (0.219) 9/16 / 64 /ig MH «(0.375) 
14 0.24 >/e, (0.391) % (0.250) */es 1/16 / 64 */1g (0.438) 
the 


It contains the dimensions of 
number, with the lock washer 
recommended. 


machine screws by 
and size of counterbore 
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Building: New Foundry Around 
an Old One Kept Working 


A manufacturing concern in Canada, with a foundry 87 
ft. Jong, 54.5 ft. wide and 17 ft. high to the top of the 
roof, got a war order that required the building of a new 
and larger foundry. The old foundry was running to 
capacity and could not be shut down till the new 
was ready. The ground occupied by the old 
foundry and also to be utilized for a part of the new one. 

To take care of all these conditions, the new foundry 
was designed with a length of 168 ft., a width of 73 ft. 
and a height of 18.5 ft. under the roof trusses. These 


one 
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FIG. 2. JOINING UP THE NEW AND OLD WALLS 
dimensions permitted the new foundry to be built entirely 
around the old one, as shown in Fig. 1. In the meantime 
business goes on as usual in the old foundry. When the 
new foundry is complete, the werk will be done in a part 
of it till the old one is taken down and removed. 

On the near side in Fig. 1 the new wall is outside the 
old one. but on the other side, shown in Fig. 2, the new 
and old walls are in line. The construction of the new wall, 
shown in Fig. 2, necessitates the removal of the old wall 


and a part of the roof, which is supported by shores 














FIG. 1. BUILDING A NEW FOUNDRY AROUND 





AN 


OLD ONE WITHOUT SUSPENSION OF WORK 








NEW PUBLICATIONS 











RUBBER MACHINERY—By Henry C. Pearson. Four hundred 
and thirteen pages, 94 x6 in.; 428 illustrations. Published 
by the India Rubber World, New York City. Price, $6. 

This book is divided into 20 chapters which consider in 
detail the following subjects: The washing of Crude Rubber, 

Crude-Rubber Drying, Dry-Sifting and Batching of Compound 

Ingredients, The Mixing, or Compounding, of Rubber, Prepar- 

ing Fabrics for Calendering and Spreading, Calenders, 

Clutches, Drives and Safety Stop for Mills and Calenders, 

Molds—Metal and Rubber, Vulcanizers—General Types, Vul- 

canizing Presses—Screw and Hydraulic, Tube-Making Machin- 

ery, Spreaders, Doublers and Surface Finishers, Doubling Cal- 
enders, Cement and Solution Machinery, Extraction of Resin 
from Rubber and Gutta Percha, Reclaiming, Conveyors, Tem- 


perature Recording and Controlling Devices and Rubber 
Laboratory Equipment. 
The volume deals with each subject in detail and is well 


supplied with illustrations. The various machines used in the 

rubber industry are shown; and as the operations of many of 

these machines are described, much valuable information to 
anyone interested in the industry is given. 

ADVANCED MACHINE WORK—By Robert H. Smith. Third 
edition; 575 pages, 5x8 in.; 609 illustrations; numerous 
tables; indexed; cloth bound. Price, $3. Industrial Edu- 
cation Book Co., Boston, Mass. 

The author, who is in charge of the instruction in shop- 
work at the Massachusetts Institute of Technology, originally 
published three books on machine-shop work. The first two 
dealt with the elements and principles of machine work and 
the third with advanced machine work. When the time for 
revision came, it was decided to combine the first two into 
one, under the title of the second, to rearrange the third and 
thus publish two books in place of the original three. The 
work under review is therefore the third edition of “Advanced 
Machine Work,” revised and enlarged. 

The changes are intended to fit it more than ever for the 
student, instructor, apprentice, machine operator and machin- 
ist who wish to obtain a thorough grasp of the fundamental 
principles that lie at the basis of successful machine-shop 
work. It is divided into twelve sections, with these headings: 
Lathe Work (sections 1 to 5 inclusive); Drilling Jigs, Boring 


Bars and Eccentric Turning; Cylindrical Grinding; Surface 
Grinding, Cutter Grinding; Planing; Milling; Gear Cutting; 


Tool Making. 

Generous recognition is due the enormous amount of labor 
involved in preparing this book. Its compilation and use 
disprove the idea that machine-shop work should be taught 
differently from other engineering subjects. On the contrary, 
the logical arrangement of the matter shows that it can be 
taught from fundamental principles as well as any other. 
The book should be a decided help to anyone who wishes 
either to learn or to teach machine-shop work. 


PURCHASING—By C. S. Rindsfoos. One hundred and sixty- 
five 6x9-in. pages; illus.; indexed. Price, $2. McGraw-Hill 
Book Co., New York. (Reviewed by Dexter S. Kimball, 
Professor Machine Design and Construction, Sibley College, 
Cornell University.) 

As the author of this book points out, considerable atten- 
tion has been given to the art of selling and considerable 
literature bearing on selling has appeared. It is somewhat 
curious that so little has been written on the art of buying, 
since purchasing and selling are necessarily coexistent. The 
volume under consideration is devoted to the more important 
problems and principles of purchasing with a discussion of 
methods for departmental organization. 

The subject is presented in 10 chapters as follows: (1) 
How to Obtain the Right Article; (2) How to Obtain the 
Lowest Price; (3) How to Obtain Prompt Delivery; (4) Mak- 
ing the Purchase Conform to Fixed Policy; (5) How to Obtain 
Favorable Terms; (6) Personal Characteristics and Qualifica- 
tions; (7) Strategy; (8) Some of the Legal Aspects of Purchas- 
ing; (9) Departmental Organization; (10) Forms. 

A very useful and important feature of the book is the 
summary at the end of each chapter giving a brief resumé 
of the important discussions and conclusions found therein. 

The first three chapters, as their titles indicate, are devoted 
to the general methods by which successful purchasing is 
conducted. Chapter 4 is a discussion of the advantages of a 
concern having definite general policies and of making the 
purchasing methods conform thereto. Chapter 5 is a discus- 
sion of what constitutes favorable terms and how to obtain 
them. Chapter 6 contains a good discussion of the personal 
qualifications that a purchasing agent should possess. Quite 


properly the author lays stress on broadmindedness and warns 
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purchasing agents that, in common with other specialist: 
they tend to become narrow and to come to believe “that th 
business is conducted to purchase material.” 

Chapter 7, entitled Strategy, is very interesting, for in 
the author endeavors to show how the emotions can be us: 
to assist in getting good prices. While he condemns so calle 
sharp practice, he also frankly states that it is difficult t 
draw the line at what constitute sharp practice. One is le 
to wonder whether, after all, buying and selling cannot lx 
conducted on a higher plane and entirely free from suc! 
methods as this chapter discusses. Is it really true that it i 
“sometimes necessary to display anger—to show one’s teeth” 
Most certainly it is not good ethics to include “sleepers,” that 
is, statements so hidden as to pass unnoticed, even though th: 
practice is legal; and, as the author states, it will not pay ir 
the long run. It *‘s to be hoped that both buying and sellin: 
will soon be on a much higher plane than they are now. 
Petty graft, wine dinners, etc. have practically disappeared 
from commercial transactions, and there is reason to hope 
that the near future will see, more and more, buying and 
selling done on a basis of fact rather than as an old fashioned 
horse-trade. Nevertheless, this chapter is well worth reading 
if for no other purpose than to see what some of the practices 
indulged in are. 

Chapter 8 is a simple and brief discussion of the elementary 
legal principles of purchasing. Chapter 9 treats rather too 
briefly of departmental organization. It contains a lengthy 
extract from the purchasing system proposed for New York 
City by Richmond Smith. While this is an interesting and 
helpful document, the reviewer cannot but feel that the space 
it occupies could be better filled by several illustrative ex- 
amples of purchasing-department organizations. 

I cannot agree with the author's ideas regarding inspection 
of material, so far at least as manufacturing plants in general 
are concerned. He states that in cases where the inspection 
and tests are under the engineering department “the purchas- 
ing department will furnish the engineering department with 
a copy of the order and specifications in order that the engi- 
neering department may know what it is entitled to demand.” 
As a matter of fact, the engineering department will in most 
cases furnish the purchasing agent with specifications so 
that he will know what to buy. This short but important 
section could be rewritten to advantage. 

The last chapter is devoted to forms of various kinds 
including blank forms for contracts, no forms appearing else- 
where in the book; the preceeding chapters being devoted 
entirely to the philosophy of the subject. 

The book will amply repay reading. It contains much 
valuable information and many very helpful hints. 


Memorial Tablet to George 
Westinghouse 


The Veteran Employees Association of the Westing- 
house Electric and Manufacturing Co. at its third 
annual banquet, held Saturday evening, Jan. 29, in the 
Fort Pitt Hotel, Pittsburgh, Penn., presented to the 
company a handsome bronze memorial tablet of the late 
George Westinghouse, founder of the numerous industries 
bearing his name. 

The memorial tablet is approximately 4x3 ft., made of 
solid cast bronze and weighs about 300 Ib. It shows 
a true bas-relief likeness of Mr. Westinghouse taken from 
one of his best photographic poses seated in an armchair. 
It bears the inscription “George Westinghouse, Master 
Workman, Inventor, Founder, Organizer, 1846-1914.” 
't will be placed in the reception room of the East Pitts- 
burgh works of the electric company. 

“gs 


“Financially Embarrassed” 


A young man claiming to be associated with Sleepe: 
& Hartley, Inc., Worcester, Mass., is reported to bé 
operating the familiar bunco game. Under the plea o! 
being temporarily embarrassed for one reason or another, 
a request for a loan is made. 

The man is an impostor and in addition to a refusal 
should be handed over to the police. 
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H. Schneider has been appointed general foreman of the 
tT). G. Saal Manufacturing Co., Chicago, Ill. 

s. J. O’Niel, formerly with O’Brien Bros., Chicago, IIL. 
has joined the selling organization of the Moller & Schumann 
Co., Brooklyn, N. Y. 

B. F. Russler, until recently general foreman of the Amer- 
n Car and Ship Hardware Co., New Castle, Penn., has been 
yointed superintendent. 

Louis Kruger, until recently master mechanic of the 
gienic Manufacturing Co., Chicago, Ill., has become presi- 
dent of the Ultra Manufacturing Co., Chicago, IIl. 

John W. Hertzler, for several years Western representa- 
tive of the Bearings Company of America, has been appointed 

sistant manager, with offices at the home plant in Lancaster, 
enn. 

Kristian A. Juthe has been made chief engineer of the 
Wheelock, Lovejoy Co., Cambridge, Mass. His brother, J. 
Charles Juthe, is now superintendent of the manufacturing 
department. 





veneer 


OBITUARY 








Alexander Saunders, president of D. Saunder’s Sons, Yon- 
kers, N. Y., died at his home in that city on Feb. 1, aged 78 
years. 

Richard S. Bryant, factory manager of the Standard Weld- 
ing Co., Cleveland, Ohio, died at the Post-Graduate Hospital 
in New York City, on Jan. 24. Mr. Bryant was a recognized 
figure in the automobile industry and was the first to design 
a quick-detachable rim. He was a native of Kansas and was 
only 46 years of age. 
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Cata- 
Illustrated, 92 pp., 3%xé6 in. 
Catalog No. 7. Chain 


Boston Gear Works, Norfolk Downs (Quincy), Mass. 


log E9. Gears, racks, hobs, etc. 
Wright Mfg. Co., Lisbon, Ohio. 
hoists, steel trolleys, hand cranes. Illustrated, 24 pp., 5x8 in. 
: Toledo Pipe Threading Machine Co., Toledo, Ohio. Catalog. 
Pipe threading and cutting devices. Illustrated, 72 pp., 4x7 in. 
Diamond Clamp and Flask Co., Richmond, Ind. Catalog. 
Snap flasks, core machine, belt shifter, etc. Illustrated, 36 pp., 


6x9 in. 

Becker Milling Machine Co., Hyde Park, Boston, Mass. 
Catalog. Vertical and horizontal millers. Lllustrated, 56 pp., 
8%x11 in. 


Broadway, New York. 


The Norma Co. of America, 1790 
5 i lllustrated, 124 


Catalog No. 105. “Norma” precision bearings. 


pp., 6x9 in. 

Newton Machine Tool Works, Inc., Philadelphia, Penn. 
Catalog No. 50. Rotary planing machines, Illustrated, 24 
pp., 6x9 in. 

Builders Iron Foundry, Providence, R. I. Catalog. Grind- 
ing and polishing machinery, “Pull” countershafts, Illus- 
trated, 104 pp., 6x9 in. 

Winter Bros. Co., Wrentham, Mass. Catalog No. 11. Car- 
bon steel taps and dies, high-speed steel taps and dies. 
Illustrated, 122 pp., 5x7 in. 

Millers Falls Co., Millers Falls, Mass. Catalog No. 35. 


nand drills, breast drills, lathe chucks, power 
Illustrated, 184 pp., 6x9 in. 


Ratchet braces, 
hack saws, etc. 
The Watson-Stillman Co., 


50 Church St... New York. Cata- 


log No. 93. Sturcke-Watson-Stillman testing machine for 
cylindrical gas containers. Illustrated, 16 pp., 6x9 in. 

Landis Machine Co., Inc., Waynesboro, Penn. Catalog 
No. 22. Bolt threading, bolt pointing, nut tapping, pipe 
threading and cutting machines, etc. Illustrated, 78 pp., 
6x9 in. 


The Richardson-Phenix Co., Milwaukee, Wis. Bulletin No. 
50. Phenix force feed lubricators. Lllustrated, 12 pp., 8%x1l 
in. Bulletin No. 60. Richardson Model M sight feed oil pump. 
Illustrated, 20 pp., 84x11 in. 


The Hydraulic Press Mfg. Co., Mount Gilead, Ohio. Bul- 
letin No. 5004. “Heading Brass Cartridge Cases.” 1,000-ton 
hydraulic press. Illustrated. Bulletin No. 5005. 800-ton 


hydraulic drawing press used for cupping and drawing Prest- 
O-Lite dissolved acetylene cylinders. Illustrated. 


Niles-Bement-Pond Co., 111 Broadway, New York. C'rcular 

101. 48-in. car-wheel borer. Illustrated. Circular 
102. Center drive car wheel lathe. Illustrated. Circular 
103. 36-44-in. side head boring mill. Illustrated. Circu- 
No. 104. 90-in. driving-wheel lathe. Illustrated. 


No. 
No. 
No. 
lar 





FORTHCOMING MEETINGS 
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The Royersford Foundry and Machine Co. has built an 
additional warehouse and added two stories to its factory in 
Royersford, Penn. 

The Vanadium-Alloys Steel Co., of Pittsburgh, whose works 
are at Latrobe, Penn., advise that they are installing an 
additional thirty-pot crucible furnace. 

M. A. Palmer Co., 151 Franklin St., Boston, Mass., has 
recently been organized and is handling tool steel, forgings 
and die blocks, crucible and openhearth steels. M. A. Palmer 
is manager. 

The Wagner Electric Manufacturing Co., St. Louis, Mo., 
announces the opening of a new office in the Mills Building, 
El Paso, Tex., with F. B. Hitchings as local manager. The new 
office is under the supervision of H. Davidson, district 
manager. 





CATALOGS WANTED 


NCUNETSODEMDORu a RNOONE HL 








The Crown Optical Co., Rochester, N. Y., would like to 
receive catalogs from manufacturers of machine-shop equip- 
nent. 

The O’Brien Machinery Co., 107 North Third St., Philadel- 
vhia, Penn., want catalogs, price lists and jobbers’ discounts 
n machine tools, steam and electrical equipment, wood- 
working machinery and supplies from manufacturers wanting 

presentation in that territory. 





TRADE CATALOGS 


pene renee 





_ Providence Engineering Works, Providence, R. I. Circular. 
rovidence” shaper. Illustrated. 


Arthur S. Brown Mfg. Co., Tilton, N. H. Catalog. Tilton 


lless belt. Illustrated, 8 pp., 6x9 in. 

Beaudry & Co., Inc., 141 Milk St., Boston, Mass. Catalog. 
ower hammers. Illustrated, 20 pp., 6x9 in. 

Joseph Dixon Crucible Co., Jersey City, N. J. Booklet. 
roper Care of Belts.” Illustrated, 24 pp., 3%x6 in. 

Milliken Machine Works, West Newton, Mass. | Folder. 
ll turret heads, angle and bench plates. Illustrated. 


Bulle- 
Illustrated, 4 pp., 6x9 in. 


_ The Standard Engineering Works, Pawtucket, R. I. 
n Ne. 11, 


Hand milling machine. 





A course of free lectures on military engineering will be 
given under the auspices of a committee representative of the 
four national engineering societies, by Captains Robins, Coiner 
and Ardery, Corps of Engineers, U. S. A. This course will be 
under the direction of Major-Gen. Leonard Wood and is de- 
signed to assist those who desire to enter the engineering 
battalion which will be formed at Plattsburg next summer. 
will be welcome, 


All engineers interested in preparedness 
but attendance at these lectures does not imply obligation 
to subsequent camp duty. Through the cordial attitude and 


coéperation of the United Engineering Society, the auditorium 
of the Engineering Societies Building has been placed at the 
disposal of the army officers. These lectures will be given 
weekly, having begun on Feb. 14, under the following divis- 
ions: 

Feb. 21, 
surveying, mapping and 
reproduction. 

Feb. 28, 1916—Field fortifications, 

March 6, 1916—Seacoast defenses 
inations. 

March 13, 1916—The construction, maintenance and repair 
of roads, bridges and ferries; the selection and preparation of 
fords. 

March 20, 1916—The selection, laying out and preparation 
of camps and cantonments; the service of general construc- 
tion: and the special services, including all public work of 
an engineering nature which may be required in a territory 
under military control. 

March 27, 1916—The construction, operation and main- 
tenance of railways under military control and the construc- 
tion and operation of armored trains. 


including 
and map 


reconnaissance, 
photography 


1916—The service of 
sketching, 


and demolitions. 
battlefield illum- 


sieges 
and 


American Society of Mechanical Engineers. Monthly 
meeting first Tuesday. Calvin W. Rice, secretary, 29 West 
Thirty-ninth St., New York City. 

Boston Branch National Metal Trades Association. Monthl 


meeting on first Wednesday of each month, Young’s Hotel. 
W. W. Poole, secretary, 40 Central St., Boston, Mass. 

Providence Association of Mechanical Engineers. Monthly 
meeting fourth Wednesday each month. J. A. Brooks, secre- 
tary, Brown University. Providence, R. I. 

New England Foundrymen’'s Association. Regular meet- 
ing second Wednesday of each month. Exchange Club, Bos- 
ton, Mass. Fred F. Stockwell, 205 Broadway, Cambridgeport, 
Mass. 

Engineers’ Society of Western Pennsylvania. 
meeting third Tuesday; section meeting, first Tuesday. 
K. Hiles, secretary, Oliver Building, Pittsburgh, Penn. 

Rochester Society of Technical Draftsmen. Monthly meet- 
ing, last Thursday. Secretary, R. H. Barnes, Taylor Instru- 
ment Companies, Rochester, N. Y. 


Monthly 
Elmer 
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IRON AND STEEL 


Pig Iron—Quotations were current as follows at the points 


and dates indicated: 
Feb. 10, Jan.14, Feb. 11, 
1916 1916 1915 
No. 2 Southern foundry, Birmingham.$15.00 $15.00 $9.50 
No. 2 X Northern foundry, New York 19.75 19.50 14.25 
No. 2 Northern foundry, Chicago.... 18.50 18.50 13.00 
eT A ts 7: errr 2145 21.45 14.55 
reer ee 18.45 18.70 13.45 
Oe ie eee eer ere ee 20.00 20.00 14.25 
Re re re ee ee ee 18.25 18.50 13.00 
No. 2 Southern, Cincinnati.......... 17.90 17.90 12.40 
Basic, Eastern Pennsylvania........ 19.50 19.50 13.50 
Gray forge, Pittsburgh......... 18.45 18.45 13.45 


Steel Shapes—The following base prices in cents per pound 





are for angles 3 in. by %4 in. and larger and tees 3 in. and 
larger from jobbers’ warehouse, New York: 
Feb. 10, Jan.14, Feb. 11, 
1916 1916 1915 
Cine Bee. DAMS. 06s ccaccecsenesess 2.60 2.50 1.85 
Pn ee Pe. saath ohn ee eke tek eae. 2.65 2.55 1.90 
Machinery steel (bessemer)......... 2.60 2.50 1.80 
Steel Sheets—The following are the prices in cents per 
pound from jobbers’ warehouse, New York: 
Feb. 10, Jan.14, Feb. 11, 
1916 1916 1915 
NE re re eee re ee 3.50 3.35 2.60 
rer ere re io ae 3.25 2.50 
Nos. 22 and 24 black..... 3.35 3.20 2.45 
ee; se Oe BO WOOO 6s cca e cee eenes 3.30 3.15 2.40 
ee OS PRET eee 3.45 3.15 2.35 
eh, ee I nn ec ese wewwanaans 3.35 3.05 2.25 
No. 12 black eTere ee ree ee eee 3.30 3.00 2.20 
No. 28 galvanized...... 5.50 5.50 3.65 
ee eS” eee eee . 5.20 5.20 3.35 
No. 24 galvanized...... ree ieee .. 5.05 5.05 3.20 
Standard Pipe—On carload lots f.o.b. Pittsburgh, the dis- 
counts follow: 
-- Black -Galvanized—, 
Feb. 19, Feb. 10, Feb. 10, Feb. 10, 
1916 1915 1916 1915 
3,- to 2-in. steel butt welded 76% 81% 6014 % 7214 % 
21,- to 6-in. steel lap welded 75% SO% 59 be % 1210 % 
At these discounts, the net prices in cents per ft. follow: 
Diameter, In. 
rerrre rrr Teer 2.76 see 1.54 3.15 
1 1.08 3.24 6.72 4.67 
ak: oWhea dee mie aia ee eum wie eCaCd ».44 4.38 9.09 6.30 
11, 6.60 5.25 10.86 7.55 
eee S&S 7.05 14.62 10.15 
2% 14.63 11.70 23.69 16.70 
3 19.13 15.25 30.98 21.80 
4 97.25 21.80 44.05 31.00 
> -s jr ‘ . 37.00 29.60 59.94 42.20 
6 . oa . 48.00 38.40 77.76 54.60 
Swedish Drill Steel—The following prices are base in cents 
per pound to consumers f.o.b. warehouse, New York: 
Carload lots and over...... eT rT eee eT ree 6.50 
Corer SO Cee, SOO Gm STNG. occ cceccveveseceecenc 7.00 
Over 1 ton, less than 10 Ae iS at kata ahaa erate tet cane ates ahaa 7.50 
Over 500 1b., less than 1 ton 8.00 
Less than 500 Ib er 8.50 
Hollow steel 
Carload lots and over...... 10.50 
Over 10 tons, less than carload 11.00 
Over 1 ton, less than 10..... ; . ae 12.00 
Over 500 lb., less than 1 ton... . ; : 13.00 
or Cee fee Be ceusaaeedae 14.00 
Swedish Steel Sheets—To consumers requiring fair-size 
quantities tool steel sheets sell at lfc. base and spring steel 
sheets at 12c. base These prices are f.o.b. warehouse, New 
York 
Bar Iron—Prices are as follows in cents per pound at 
the places named 
Feb. 11, Jan. 13, 
1916 1916 
PO. MEE os éscaseeees aes ; j P15 1.95 @ 2.00 
PF EEO seeatienaaraeo's wierece aren 2.20 2.10@2.15 
From storehouse, New York...... : 2.55 2.40@2.50 
Swedish (Norway) Iron—This material sells at $4.50 
base per 100 lb. f.0.b. New York. In coils an advance of 50c. is 
charged. 
Cold Drawn Steel Shafting—From New York warehouse 


to consumers requiring fair-sized lots the price is 15% off list. 


Prices--Materials and Supplies 


=iHUUNUUNUN0NQ0N4NNUNNN0N0NNNNNUNUNDUUONGNENNONN40QQNOUOUONOUOEEOGNOQ00N0N04000000OUUUUDUOEUEROOQGOGOU0NOUUGUOUUUUOUUUEEEAEOOOOUEAOUOUOUOUOUOU UU EEGGGEOOOU OOOO UEPEAOAGOGOAAUOUOO OU AEGGAAOOAO OOOO UGTA AAANAUAO OUT 


Miscellaneous Metals—The 


in cents per pound, with 
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METALS 


present New York quotations 
a comparison of practically a month 


and year ago, are as follows: 

Feb. 10, Jan.14, Feb. 11, 

1916 1916 1915 

Copper, electrolytic (carload lots)... 27.00 24.00 14.871, 

MEA ack hrs alas pua'e ah alas xo ae ee ee 41.25 41.00 35.871. 
sina. we hve aMie wal wae wale alee és Uae a 6.25 5.90 3.80 
Re repr re ree 19.50 17.62%. 8.50 
Commer meets, PASO... .<cccsccecssice 33.00 30.00 19.75 
Copper wire (carload lots).......... 33.00 30.00 15.50 
I TRE te a a a ea eae wie 38.00 35.00 16.50 
rT bce eeu see ok eee a 43.00 38.00 17.50 
re ere rere 38.00 35.00 16.75 
Solder % and ™% (case lots)......... 26.00 25.75 24.50 

ST. LOUIS 
BE SisecPatalarine nse eecalls 6.10 Pree eee eee 19.50 
Old Metals—In New York, the following are the dealers 


purchasing prices in cents per pound: 


Feb. 10, Feb. 5, 


1916 1915 

Copper, heavy and crucible................0.. 21.50 12.10 
Copper, heavy and wire. .......s.sess: 21.00 11.75 
Commer. aret ane Bottoms. .... sc ccccscccvsece 18.00 10.50 
EC esa gta dd ask wh eee SEA eG Sale OM MA ae 5.00 3.20 
UPI Teh Gree eka ote enliae ane Send ol ores Ste Sire al 4.50 . 
I Ee ee Ee ee eee 13.50 8.23 
ne rare ee ee 11.00 6.75 

No. 1 yellow rod brass turnings.............. 13.00 pie 
NEED cu "hey a hcas A gs ta era Ania tient at a atin ik an wean tale te es 12.50 4.50 
Monel Metal—The following are the prices in cents per 

pound for mill lengths §& ft. and over: 

10,000 6,000 2,000 Less Than 

ib. Lb. Lb. 500 Lb. 500 Lb 


of a Size 
Size, In. and Over 


Rounds—Squares 








ofaSize ofaSize ofaSize ofa Size 
and Over and Over and Over and Over 





a“ eee 31.50 32.00 33.00 36.00 
4 to td 6 te $31.25 31.75 32.75 35.75 
2S. See 31.00 31.50 32.50 35.50 
8 Se) Saaee $31.75 32.25 33.25 36.25 
founds 
: to 3y,..... 32.50 33.00 33.50 36.00 37.00 
Squares 
6.0% eee sane 32.50 33.00 33.50 36.00 37.00 
Rounds 
3% to 3{z..... 32.25 32.75 33.25 35.75 36.75 
Squares 
3, to 313..... $2.25 32.75 33.25 35.75 36.75 
Rounds—Squares 
<i ae 33.00 33.50 36.00 36.50 37.50 
5 SO Gite ...<% 36 36.50 37.00 34.50 38.50 
7 37.00 37.50 38.00 39.00 
Flats 33.00 33.50 36.00 37.00 
Flats not rolled wider than 6 in. or less than % in. thick 
Hexagon bars 2c. per Ib. over corresponding size of round 
rods. 
For cutting to any specified length not shorter than 1 ft. 
add le. per Ib. 
The scrap allowance is 18c. per lb. delivered at works. 
Babbitt Metal—In New York, quotations are as follows 
in cents per pound: 
ae Lh 2 Me LE LCR TERE COLEEE CL 55 @ 60 
IIE, (MINNIE roe rat odo ata hunk aig baie hi ek wre le shane we 254 30 
Antimony—For spot delivery on Chinese and Japanese 


brands the quotation is at 45c. per Ib., 


SHOI 


duty paid. 


» ACCESSORIES 


Turnbuckles—From New York warehouse, on sizes smalle} 


than 1% in. diameter, 50% off list is charged, and on 1% up 

to 2 in. diameter 40%. At this rate prices follow: 

Size Size Size 

er $0.20 Oy asa seen $0.38 oe sh Guben $0.90 

1 21 =: 64h atone 44 1% . 1.005 

| SR See 23 | eer 50 BASSAS e 1.20 

eh écusehews .25 Beagle 75 SD ncnnakewa 1.35 

aes oe | eee 83 . wartebwahse 1.09 
These prices are for buckles having right and left stub 

ends and with openings between the heads measuring 5%. in 


Nails—Wire nails 
ized 1 in. and longer, $4. 
are to regular 
convenience. 


f.o.b. 


customers 


$2.20; galvan- 
These prices 
at the mill's 


Pittsburgh sell at 
20, and shorter, $4.70. 
and delivery is made 
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Nuts—On hot pressed nuts $3 off list is allowed and on 
exagon $3.20. At this rate the base price per 100 Ib. for fair- 
zed orders from New York warehouse is as follows: 


Hot Pressed Square Hot Pressed Hexagon 
short Short 
iam Blank Tapped Diam. Blank Tapped 
errr re ye ans $12.00 errr re rer anew $17.70 
SS eames $8.00 LE eae ee 11.30 
iheéeut heen 6.00 6.90 - tnkewansaen $6.40 7.40 
, pe ee 5.00 Rae BO ven se ceeawke 5.20 5.80 
ec r er 4.50 4.90 ly, 15%, 1]%, 2 5.10 5.70 
. 1%, 11k, 2 4.40 4.80 2 eee ree 5.90 
pik ei mene 4.50 ee Dak eces Ciena ce! Ge 7.30 
ere rey 4.80 5.40 
Semifinished nuts are sold at 70 % from list price. 
On cold punched square nuts $3 from list is deducted and 
n hexagon $3.75 At this rate the base price on fair-sized 


rders from New York warehouse is as follows in cents per 
ound: 


— Square ——~ -——Hexagon— 
Bolt Blank Tapped Blank Tapped 
le i tat ara ate wale ak A 17.00 19.00 23.25 y 
oS 6 ae ee ep eee a eed wo 15.00 16.50 20.25 
ere rrr rer Tee 11.50 12.60 14.75 
Terre rr rrr rT reer ee 11.00 11.90 14.25 
ee ee ee ee ee $.30 9.00 10.25 
ENO ie eee ees 8.30 8.90 10.25 
PR Pt oe pe i a One 7.00 7.50 8.75 
Be Aa ee ra eter ar 6.70 7.10 7.65 
i. wal@m oraleiate ak ae ale eae 6.60 7.00 7.35 
6.60 7.00 7.35 





The base price for fair-sized orders of case-hardened 
rom New York warehouse is 70° from list price 


Rivets—The following are the base quotations for fair 
juantities from New York warehouse: 

Discount 

from List 


Steel *; and smaller... : sata ha tatare ; 65 and 10% 
SUMO cccncenceesnicus ‘a See .... 65and 10° 
Price 
pel 100 Lb. 
Button heads, 4%, %, 1 in. diam. by 2 in. to 5 in...... $4.25 
ee Se CN ewe cee ke eae bese nuances ewe $.35 
extra 
per 100 Lb 
1% te 1% im. tomg, all diamoters. .........20806. . $0.25 
*% in. diameter ‘ ‘as : piv sale ete e bade ee. eaee 0.15 
OM. GORUNOCEE «nc scescccs “ in ee ble e ee Ieee ea 0.50 
1 in. long and shorter : : eee ; sas Soe sie 0.50 
Longer than 5 in..... wi ’ ;rabeuakta : ; cates 0.25 
Less than kegs..... er oe ee a : eeada 3 0.50 
re ee ee oc te 0.50 


Wrought Washers—From New York warehouse, the base 
price on fair-sized orders is $4.50 from list price. At this rate 
the following prices per 100 Ib. hold: 


Diameter, In. Diameter, In. 

EN ere ec eee $4.80 
A Ae er a eee 1 eee re 1.70 
_ ER eee ae 2 ee 1.60 
a. eae ntear Wigs Leena a ce 2%, 2%, 23 4.50 
1% Vises waeeike wna aid 5%, 4, 4%, 41 5.00 
San ae eek kaka ee eee 1.70 





For cast-iron washers, the base price is $2.50 per 100 Ib. 


Carriage Bolts—On % by 6 in. and smaller 60 and 5° 
off list is allowed; for larger and longer sizes 50 and 5% off 
list is charged. For fair-sized orders from New York ware- 
house the following net prices at this rate would be charged: 


= Diameter e 
Length, In. 4 1s % Ve My 5% 3 
a aa $0.38 $0.53 $0.72 $1.05 
> dais picemeaeen 41 58 78 1.14 
PU “stavc scenes -46 62 54 1.24 $1.54 $2.73 $4.04 
See ere r. 49 .67 90 1.33 1.68 2.91 4.28 
1 ere : .53 71 97 1.43 1.81 3.09 4.51 


Machine Belts—From New York warehouse, the base 
price for fair quantities are as follows: From % in. by 4 in 
ind smaller, 60 and 10% off list is discounted; for larger and 
longer sizes up to 1 in. by 30 in., 50 and 10% is allowed. At 
this rate prices per 100 are as follows: 





— — Diameter——————— 
Length, In. M4 36 56 %4 % 1 In 
er ore eee ree .. $0.61 $0.86 $2.34 $3.47 $4.73 $6.80 
r. Tine ie Gvace eminehie aces 64 .92 2.51 3.71 5.04 7.20 
ook. sees weesoneens 67 98 2.68 3.96 5.36 7.61 
ey Wace a trai .70 1.04 2.85 4.21 5.67 801 
‘Serer ere tr eee .73 1.09 3.02 4.46 5.99 8.42 


Base prices on other sizes would be as follows: 1% and 1% 
h. by 3 in. and up to 12 in. take 40% off list. On longer 
lengths a special pound price is quoted. For cold punched 
square nuts, 40% is discounted from list; for hot pressed 
hexagon nuts up to 1 in. by 30 in., 50°7; up to 1 in. diameter, 
old punched nuts, 40%. Buttonhead with hexagon nuts, 40% 
ff list, as do hexagon head with hexagon nuts. 


Bolt Ends with hot pressed nuts sell at the base price 
of 50 and 10% from list price. This is for fair-sized orders 
from New York warehouse. 


Coach or Lag Screws—Quotations from New York ware- 
house are unchanged at 65 and 10% from list. This is for 
tair-sized orders. 


MACHINIST 


Tap Bolts—T 


he discount from 


mains unchanged at 25°, from list. 


Copper Rivets from warehouse, 


5% off list and b 


Welding Mat 
cents per pound 


Welding 


urs at 24%.% then 


-~> 
eg 


New York warehouse ra- 


New York, sell at 25 and 
et list price, 


MISCELLANEOUS 


erial (Swedish) 
f.o.b. New York 


Wire 


78» > Yen > ° _ $.90 14 

No. 3, # and No. 10... 9.25 

Vy escever ee 10.00 - 

No 12 11.00 1 
, No. 14 and 12.00 we 

No. 1S 14.00 \ 

No 0 “i : 16.00 

Special Welding Steel 

a. aswdenetaue 33.00 % 

a ecesececceos 50.00 

TE ccccsevece 2s 00 


These prices 


Prices as follows in 


Cast-Iron Welding Rods 


by 19 in. long 22.00 
by 12 in. long 26.00 
by 19 in. lone 20.00 
by 21 in. lonz 20.00 
anadium Wire in Coils o1 
Sticks 

Lh 

15.00 

14.00 
. 12.00 
and larger 11.0 


are subject to change according to quantity 
and shipment desired 


Seamless Drawn Tubing—The base price per pound from 


New York ware 


house is 3% tor 


brass and LO for cop 


per, — For immediate stock shipment 3c. is added, which gives 
the following quotations: 


Diameter, In 


% to 21. 


Tin Plates—T 
house, New York 


Coke tin plate, 


CN 25 ieee ae Sib 
I. C. 107-lb 


Terne plate, 20 


—_ Copper- 


—— Brass 


Feb. 10, Feb.11, Feb. 10, Feb. 11 


1916 
13.00 
13.00 
14.00 
$5.00 
$7.00 
19.00 
50.00 
2 oOo 
54.10 


he following price 


14x20 


L915 1916 1915 
°1.50 41.00 17.00 
2? OO 41.00 18.00 
22.50 42.50 18.50 
223 00 $3.50 19.00 
24.00 $5.50 20.00 
25.00 47.50 21.00 
2s 00 iS.50 24.00 
20.00 50.50 26.00 
32.00 52.60 25.00 


s are in effect from ware- 





Base Net base Net 
Weight Weight Coating Price Weight Weight Coating Pric« 
100-Ib. 00 § $8.30 I. ¢ 226 20 $153.50 
ge 214 S S.60 I. ¢ 31 25 14.25 
IX 270 s 10.60 Lc ; 30 15.50 
. & 218 12 12.00 4 35 17.00 
© 221 15 13.00 I. « 10 19.00 
Zine Sheets—The following prices in cents per pound 
prevail at New York 
Carload lots, f.o.b. mill 24.00 
In casks, New York... 24.50 
Broken lots, New York 25.00 
Coke—The following are prices per net ton at ovens, Con 
nellsville, and cover the past four weeks 
Jan, 22 Jan. 29 Feb. 5 Feb. 12 
Prompt furnace $3.00@3.25 $4.0045.00 $3.00@3.25 $3.00@3.25 
Prompt foundry 3.504 4.00 3.504 4.00 4.00@ 4.50 3.75 @ 4.25 


Sal Seda—The 


designated 


New York .«.... 
Philadelphia 


Roll Sulphur 
$2.25 per 100 Ib 


Cotton Waste 
pound are as foll 
White ae 
Colored mixed 


Linseed Oil—! 
5-gal. cans at Si 


Se quotations are 


in s60-lb bb! 
In New York, 


ows 


taw, in barrels se 
Soiled, it is le. 


White Lead, dry and in oil, in 


follows 


100-lb keg 
1.-lb. keg 
to 5-lb cans 


12 
l- 


Red Lead, dry, 


100-lb. kee 
and 50-lb. ke 


12%4-lb. keg ..... 


In oil, the pric 
100-Ilb. keg 


25- and 50-1b "ke 


1214-lb. keg 


and 50-lb. ke os 


in cents per poun 


per 100 lb. at the places 


$1 
] 


10 
sells in New York at 


th prices in cents pet! 


9.50@11.50 
6.500 9.00 


lis at Tic. per gal. and in 
per gal. highe 


cents per pound sells as 


d sells as follows 


e in cents per pound is as follows 


gs 
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SENT NAT TNALANANUNLANAAT 


New and Enlarged Shops 


Hoo 


If you are in need of machinery or supplies, the first thing to do is to consult the Buying 


Section, 


If you cannot find just what you want, 


send us particulars, and we will be 


glad to publish it free of cost, thus putting you in touch with reliable manufacturers. 


METAL WORKING 


NEW ENGLAND STATES 
are being prepared by E. T. Stewart, Arch., 201 
Boston, Mass., for the construction of a garage 
at Belmont, Mass., for Henderson & Ross, 30 State St., Boston. 

Bids are being received by S. S. Eisenberg, Arch., 45A 
Everett Ave., Chelsea, Mass., for the construction of a 3-story 
garage at Boston, Mass. Estimated cost, $40,000. 

The contract has been awarded for the construction of a 
2-story, 55x140-ft. garage at Brighton, Boston, Mass., for 
John D. Long. Estimated cost, $38,000. 

E. F. Barney, care of F. W. Barlow, Jr., 
Main St., Brockton, Mass., will construct a 
Estimated cost, $20,000. 

The Colonial Realty Trust Co., 
the contract for the construction of a 
garage at Medfield, Mass. Estimated cost, 
Feb. ; 


ep. o. 


Plans 
Devonshire St., 


Arch., 80 North 
l-story garage. 


Boston, Mass., has awarded 
2-story, 110x240-ft. 
$100,000. Noted 


the construction of a 4-story, 


Bids have been received for 
Carriage Co. on Park St., 


64x175-ft. garage for the Smith 
Springfield, Mass. 

H. J. Hartnett plans to build a garage at Franklin and 
Vine St., Worcester, Mass. Estimated cost, $50,000. 

The Woodlawn Screw Machine Co. has purchased the 
2-story mill of the Seamless Wire Co. on Newell St., Paw- 
tucket, R. I, and will install new machinery. 

The Brown & Sharpe Manufacturing Co., manufacturer of 
machinery and tools, has awarded the contract for the con- 
struction of a 1-story addition to its factory No. 5 at Provi- 
dence, R. I. Noted Feb. 10. 

The Blue Ribbon Auto and Carriage Co. has awarded the 
contract for the construction of a 3-story, 63x98-ft. factory at 
Bridgeport, Conn. Noted Jan. 27. 

The contract has been awarded for the construction of a 
Washington Ave. and 


1-story, 110x300-ft. foundry at North 
Frederick St., Bridgeport, Conn., for the R. E. Parsons Foun- 
dry Co. Estimated cost, $35,000. Noted Jan. 27. 


The New London Ship and Engine Co. plans to construct a 


plant at Groton, Conn. 

The contract has been awarded for the construction of a 
1-story, 48x68-ft. addition to the plant of the Risdon Tool Co. 
on Andrew Ave., Naugatuck, Conn. Noted Feb. 10. 

Plans have been prepared by C. E. Joy, Arch., for the 
construction of a 2-story, 75x111-ft. factory on Commerce St., 
New Haven, Conn., for the United Smelting and Aluminum Co. 
Noted Sept. 23. 

Bids are being received by the Standard 
Center St., Waterbury, Conn., for a 1- and 2-story 
garage. 


Engineering Co., 
shop and 


ATLANTIC STATES 
The American Body Co., Buffalo, N. Y., manufacturer of 


carriage and automobile bodies, will construct a 2-story 
factory at 1257 Niagara St. Estimated cost, $12,000. 


Louis E. and Nathan Levy, 3287 3d Ave., New York, N. Y. 
(Borough of Bronx), will construct a garage. Estimated cost, 
$15,000, 
¥ 


Pennsylvania & Blake Corporation Realty Co., New York, 
N. Y. (Borough of Brooklyn), is having plans prepared by 
L. Schillinger, 167 Van Sicklen Ave., for the construction of 
a 50x100-ft. garage at Glenmore and Pennsylvania Ave. 


Edward Schenk, 159 25th St., New York, N. Y. (Borough 
of Brooklyn), has had plans prepared by Shampan & Shampan, 
Arch., 772 Broadway, Brooklyn, for a 1-story shop and garage. 
Estimated cost, $12,000. 

Plans being. prepared by J. C. Cocker, Arch., 2017 5th Ave., 
New York, N. Y. (Borough of Manhattan), for the construction 
of a factory pS the New York Central R.R. to be leased by 
Thomas F. Devine, 83 West End Ave., for the manufacture of 
automobile tops. 


J. Bradley, 316 West 105th St., New York, Y. (Borough of 
Manhattan), is having plans prepared by af H. James and 
rs ’. Cordes, Archs., 124 West 45th St., for the construction 
of a 4-story garage. Estimated ¢ost, $30,000. 


The Tasker-Halstead Realty Co., 154 Nassau St., 
N. Y. (Borough of Manhattan), will construct a 
garage at Yonkers, N. Y. 


The machinery and stock of the Standard Meter Co., 19th 
St. and 10th Ave., Watervleit, N. Y., will be offered at auction 
at 1 p.m., Feb. 24. Catalogs of tools may be obtained from 
Hiram H. Parke, Auctioneer, 2 East 23rd St., New York, N. Y. 

The Pouvaiismith Corporation, Poughkeepsie, N. Y., recently 
incorporated with 2,500,000 capital stock, to manufacture all 
kinds of condensite products for automobiles, has awarded 
construction of ree 2-story faciory 
$100,000. E. Cc. Vail is interested. 


MIDDLE 


New York, 
1%-story 


the contract for the 
buildings. 
Noted 


Estimated cost, 
Dec. 30. 


The contract has been awarded for the construction of ar 
addition to the plant of the International Arms and Fuse Co. 
Bloomfield, N. J. The new addition will be known as Building 
No. 4 and will cost $30,000. Noted Nov. 25. 

The contract has been awarded for the construction of ‘, 
1-story addition to the plant of Kraeuter & Co., Newark, N. 
manufacturer of punches, chisels, etc. Estimated cost, $7, 000. 
Noted Feb. 3. 

Bids will soon be received by the Hutchinson Motor Co 
Woodbury, N. J., for the construction of a 1-story, 50x105-ft 
garage at Swedesboro, N. J. 

Plans are being prepared by M. R. Evans, Arch., Lancaster, 
romeo — the construction of 3 garages for David Rose, 
sancaster 


Plans are being prepared by Bart Tourison, Arch., Land 


Title Bldg., Philadelphia, Penn., for the construction of 50 
~~! for John H. McClatchy, Wayne Ave. and Washington 
zane, 

The W. J. Gruhler Co. will construct a garage at 223 


George Lane, Philadelphia, Penn. 
Newberry & Ferry, Wilkinsburg, Penn., 
PI repared for the construction of a garage. 3. 
119 Pitt St., Arch 
The contract will soon be 
of a garage at 27 South Charles St., 
city. Estimated cost, $90,000. 
The Maryland Metal Cross Tie Co., 627 Munsey Bldg., Bal- 
timore, Md., will construct a foundry at Havre de Grace, Md. 


are having plans 
F. Kreider, 


awarded for the construction 
Baltimore, Md., for the 


SOUTHERN STATES 

The Acme Garage, Martinsville, Va., recently incorporated, 
is in the market for equipment for a garage which it plans 
to establish. H. V. Price, Pres. 

The Charleston Interurban Railroad Co., 
has awarded the contract for the construction of a 
addition to its factory. 

Plans are being prepared by E. N. Alger, Arch., 608 Robson- 
Prichard Bldg., Huntington, W. Va., for the construction of a 
garage for C. W. Phellis, 1348 6th Ave. 

J. E. Thompson, 633 5th Ave., Huntington, W. Va., has had 
plans prepared for the construction of a 2-story garage. Esti- 
mated cost, $10,000. 

The Peninsular Iron Works, Lakeland, 
several factory buildings. Estimated cost, 
Turner is interested. 

The Ford Automobile Co., Detroit, Mich., plans to construct 
an assembling plant at Birmingham, Ala. 


The Gulf States Steel Co., Birmingham, Ala., has awarded 
the contract for the construction of a by-products plant at 
Gadsden, Ala. Estimated cost, $900,000. Noted Dec. 30. 

The Southern Ry. has awarded the contract for the con- 
struction of repair shops at Knoxville, Tenn. W. H. Wells, 
Washington, D. C., Ch. Engr. Noted Feb. 10. 

G. T. Harris, Morristown, Tenn., and K. T. Kenner, Rogers- 
ville, Tenn., plans to construct a garage at Morristown, Tenn. 
Estimated cost, $10,000. 

The contract will soon be awarded for the construction of 
a garage at Covington, Ky., for the Charles Schiear Motor Ca 
Co., Cincinnati, Ohio. G. Bernens, 124 East 8th St., Cincinnati, 
Ohio, Secy. and Treas. 


Charleston, W. \ 
1-story 


Fla., will construct 
$20,000. Cc. 


MIDDLE WEST 


has awarded the contract 


Bearing Co. d 
60x100-ft. addition to its 


2-story, 


The Timken Roller 
for the construction of a 
plant at Canton, Ohio. 


The Chisholm & Moore Manufacturing Co., manufacturer 
of malleable castings and chain hoists, Cleveland, Ohio, has 
awarded the contract for the construction of a 2-story 
addition to its plant at 5046 Lakeside Ave. Estimated cost, 
$10,000. 


The Cleveland Motor 
a capital of $600,000, will build a 
for the manufacture of motor-driven farm 


We have been advised that the Electric Railway Improve- 
ment Co., 2070 East 61st St., Cleveland, Ohio, will not construct 
an addition to its plant at Cleveland this year. Noted Jan. 27. 


Plans have been prepared for the construction of a 70x105- 
ft. addition to the plant of the Loew Manufacturing Co., man- 
ufacturer of gas engines, etc., at 9100 Madison Ave., Cleveland, 
Ohio. Noted Feb. 3. 

Plans are being prepared for the construction of a 5-story, 
100x300-ft. addition to the plant of the Overland-Cleveland Co., 
6604 Euclid Ave., Cleveland, Ohio. Estimated cost, $200,000. 
Noted Nov. 18. 

The Superior Machine Tool Co. plans to construct a 70x 
200-ft. addition to its plant at Kokomo, Ind. Estimated cost, 
$50,000. A. L. Thalman is Pres. 


Plow Co., recently incorporated with 
plant at Cleveland, Ohio., 
implements. 
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Ve have been advised that the Portland Body Works, 
nufacturer of vehicle bodies and parts, has awarded the 
tract for the construction of an addition to its plant at 
tland, Ind. Noted Feb. 3. 


The contract has been awarded for the construction of 
addition to the plant of the Portland Forge and Foundry 
at Portland, Ind. Estimated cost, $20,000. 


Bids has been received by J. G. Kastler, 524 Chamber of 


mmerce Bldg., Detroit, Mich., for the construction of a 
story, 120x150-ft. foundry and shop for Anthony N. and 
hn B. Lukomski, 2468 East Grand Blvd., Detroit. 


The Motor Truck Body Co., 320 Franklin St., Detroit, Mich., 
constructing a 1-story, 64x245-ft. factory at Detroit. 
The J. N. Murray Manufacturing Co., manufacturer of auto 
rts, Detroit, Mich., has awarded the contract for the 
mstruction of an addition to its plant. Estimated cost, 
10,000. 


The Puritan Machine Co. has awarded the contract for the 


construction of a factory on Lafayette Blvd., Detroit, Mich. 
Plans are being prepared for the construction of a 3-story, 
(00x158-ft. garage and factory at Detroit, Mich., for A. Weg- 


ner & Sons. Estimated cost, $50,000. 
The H. M. Reynolds Roofing Co. plans to construct an addi- 
tion to its factory at Godfrey Ave. and Pere Marquette R.R., 


Grand Rapids, Mich. Estimated cost, $8,500. 
The Consolidated Engineering Co., Jackson Blvd. and 
Clinton St., Chicago, Ill, is constructing a machine shop at 


2800 Shields Ave., Chicago. Estimated cost, $14,000. 

We have been advised that the contract has been awarded 
for the construction of a 1-story, 75x120-ft. factory at Chi- 
cago, Ill., for the Cyclone Blow Pipe Co. Estimated cost, 
$25,000. Noted Feb. 3. 

N. Landon Hoyt, Wilmette, IIL, 
on East 21st St., Chicago, Ill. Estimated cost, 
Crowler, 30 North La Salle St., Arch. 

F. E. Kelley will construct a 1-story, 40x100-ft. garage at 
628 North Green St., Chicago, Ill. Estimated cost, $10,000. 


will build a 4-story garage 
$118,000. S. N. 


The contract has been awarded for 4521 Ogden Ave., Chi- 
cago, Ill., for Charles F. L’Hommedieu & Sons Co., 24 South 
Clinton St., Chicago, manufacturer of platers’ supplies. Esti- 


mated cost, $22,000. 


S. Linderoth & Co. plans to build a li-story, 96x106-ft. 


garage at East 59th St. and Maryland Ave., Chicago, Ill. Es- 
timated cost, $20,000. 
Plans are being prepared for the construction of a 5-story 


for J. B. Murphy. Carl W. Westerling, 

Chicago, is Arch 

the construction of 

for the Planer & 
Estimated cost, 


garage at Chicago, IIl., 
111 West Washington St., 
The contract will soon be awarded for 
a l1-story, 40x50-ft. factory at Chicago, II1., 
Sticker Bolt Sunply Co., 4632 West Ohio St. 
$10,000. Noted Jan. 27. 

The Charles Stecher Co., 
factory at 1574 Crossing St., 
ket for equipment for the 
machines. 

The contract will soon be 
an addition to the garage of the U. S&S. 


Chicago, Ill., has purchased a 
Chicago, and will be in the mar- 
manufacture of hand screw 


awarded for the construction of 
Auto Supply Co., 3845 


South Wabash Ave., Chicago, II1. Estimated cost, $12,000. 
A. L. Levy, 111 West Washington St., Arch 
The Wilson & Bennett Manufacturing Co., 58th St. and 


65th PL, in the market for steel barrel ma- 


chinery. 
The Ogren Motor Works will construct a plant at Wauke- 
gan, Ill. Estimated cost, $15,000. 


Chicago, IIll., is 


Plans are being prepared by Edward Tough, 343 West 
Mifflin St., Madison, Wis., for the construction of a 3-story, 45 
65-ft. garage at Pinekney and Doty St., Madison, for Edward 


Fisher, 8-9 Tenney Bldg. 


N. C. Woodin and H. O. Hafemeister, 
organized a company to be known as the 
Manufacturing Co. and will establish a plant at 
St., Oshkosh, Wis., for the manufacture of contractors’ 
ing machinery. 


Antigo, Wis., have 
Hoist and Elevator 
2-4 Jackson 
hoist- 


construc- 
shop at 


contract for the 


Loper & Loper has awarded the 
and machine 


tion of a 2-story, 54x160-ft. garage 
Oshkosh, Wis. Estimated cost, $18,000. Noted Feb. 10. 

: John J. Feit will remodel building at Division and McCul- 
'och St., Stevens Point, Wis., into a garage. 

50x130x50-ft. 
Sturgeon 


The Peninsula Automobile Co. will build a 
fsarage and machine shop at Cedar and Garland St., 
Bay, Wis. 

The Kearney & Trecker Co., 
chines, will construct a 1-story, 
tory at West Allis, Wis. 


manufacturer of milling ma- 
60x250-ft. addition to its fac- 


WEST OF THE MISSISSIPPI 


The Bettendorf Co., Bettendorf, Iowa, manufacturer of 
teel cars, contemplates adding 2 new furnaces to its foundry. 


Press reports state that the Prusia Hardware Co., Ft. 


dge, Iowa, will rebuild its plant which was destroyed by 
Estimated cost, $60,000. J. F. Nelson, Mgr. Noted Dec. 2. 


West Burlington, 


& Quincy R.R., 
x = 


The Chicago, Burlington 
va, will enlarge its shops. Estimated cost, $1,000,000. 
lvert, Chicago, Ill, Ch. Engr. Noted Feb. 10. 

being prepared for a 1-story reinforced-concrete 
and Foundry Co. Wichita, Kan. 
Feb. 10. 


Plans are 
‘ant for the Western Iron 
Stimated cost, $4,000. Noted 

Plans are being prepared by F. A. Cole, Arch., 
onroe St., Chicago, Ill, for a 2-story garage at Summitt 
i West Pennway St. for the American Express Co., Kansas 

Mo. Estimated cost, $50,000. J. S. Johnson, 1109 Grand 
Local Mer. 


The Koehring Machine Co., 
ill construct a machine shop. 


23 West 





Dallas, ex., recently organized, 
George W. Smith is interested. 
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The plant of the Ft. Worth Boiler Works Ft. Worth, Tex., 


recently destroyed by fire with a loss of $15,000, will be 
rebuilt. 

The Duff-McNew Foundry and Machine Co., Temple, Tex., 
will increase the capacity of its plant for the manufacture of 
disk-plow attachment for cultivators, stalk cutters and iron 
meter boxes. 

The Western Tire and Garage Co., Texico, Tex., has been 


the purpose of 


organized with a capital stock of $1,000,000 for 
Robertson is 


constructing a machine shop and garage. C. D. 

interested. 
Plans being 

St., Wichita Falls, 


garage at 8th and Scott 


x prepared for a 2-story 
and J. J. Perkins. 


Tex., for C. W. Snider 
WESTERN STATES 


machine shop at 131 
$16,000. 


garage and 
Estimated cost, 


will build a 
‘attle, Wash. 


J. H. Flynn 
Lakeside Ave., Se 


The General Machinery Co. plans to build a plant on East 
Riverside Ave., Spokane, Wash., for the manufacture of mine 
accessories such as cages, ore cars, etc. E. J. Simos is Mg 


The Pacific Coast Steel Co., San Francisco, Calif., contem- 
plates the constructien of a rolling mill at Portland, Ore. 

The White Auto Co. will build a shop at Portland, Ore. 
Estimated cost, $24,000. Mz cNaughton & Raymond, Arch. 

The Homer Laughlin Paginering Corporation, 2652 Long 
Beach Ave., Los Angeles, Calif., has increased its capital from 


$100,000 to $500,000 and plans to enlarge its plant at Los An- 
geles for the manufacture of drop forgings. 


E. J. Swayne and A. H. Frost plans to build a 100x100-ft. 


garage and machine shop at 2nd and E St., San Diego, Calif. 
Estimated cost, $10,000. 
CANADA 
The Hamilton Gear Machine Co. has been granted a per- 
mit for the construction of an addition to its plant at Con- 
cord Ave. and Van Horne 8St., Toronto, Ont. Estimated cost, 


$4,500. 


GENERAL MANUFACTURING 


NEW ENGLAND STATES 


Goodall Worsted Co. will build a 1-story, 90x150-ft. 


mill at Sanford, Maine. 

The Morley Button Co. will construct a 
mouth, N. H. Estimated cost, $100,000. 

The Vacuum Fumigating Co. 


The 
addition to its 
plant at Ports- 


has awarded the contract 


for the construction of a plant at Boston, Mass. Estimated 
cost, $20,000. 
The contract has been awarded for the construction of 


an addition to the Fisk Rubber Co., Chicopee, 
Mass. Estimated cost, 

The Elmwood Cleaning and 
construction of a plant on Main St., 
J. Hegy is interested. 

The Converse Rubber Co., 
construct a 4-story, 72x159-ft. 
mated cost, $75,000. 


Plant of the 
$5,000. 

contemplates the 
Mass. Frank 


Dyeing Co. 
Holyoke, 
will 
Esti- 


Mass., 
plant. 


Pearl St., Malden, 
addition to its 


The contract will soon be awarded for the construction 
of a 5-story, 40x56.8-ft. addition to the plant of Bickford & 


of slippers, at King St., Worcester, Mass. 
awarded for the construction of a 
plant of Young Bros., manu- 


and Rhodes St., Providence, 


manufacturer 
contract has been 
60x78-ft. addition to the 
of paper boxes, at Eddy 


Sweet, 

The 
1-story, 
facturer 
& ZL 

Work will soon be started on the construction of a 2-story 
addition to the plant of the Clark O. N. T. Thread Co., Ansonia, 
Conn. Estimated cost, $200.000. 

MIDDLE ATLANTIC STATES 

The F .N. Burt Co., manufacturer of boxes and cartons, 
Buffalo, N. Y., plans to enlarge its factory at Niagara St., 
Potomac Ave. and the New York Central R.R. Estimated cost, 
$25,000. 

The 
cold-storage 


enlarge its 
Estimated 


Packing Co., Buffalo, N. Y., will 


Danahy 
Metcalfe and Clinton St. 


plant at 


cost, $25,000. 

Fire, Feb. 2, destroyed the canning factory of J. Whitham 
& Son, Middleport, N. Y. Loss, $21,000. 

The Becker Aniline and Chemical Works, Ditmas Ave,. 
New York, N. (Borough of Brooklyn), has awarded the 
contract for the construction of a l-story, 80x93-ft. factory. 

The Hayes Knitting Co., Oswego, N. Y., plans to build a 


mill at West 2d and Schuyler St. 

The McLaren Knitting Co., West Sand Lake, 
ing a 2-story addition to its plant. 

The contract has been awarded for the reconstruction of 
the plant of the Farr & Bailey Manufacturing Co., manufac- 


N. Y., is build- 


turer of linoleum and oil cloth, Camden, N. J., recently 
destroyed by fire. Estimated cost, $55,000. Noted Dec. 23. 
The Harrison Chemical Co., Harrison, N. J., will build a 


plant for the manufacture of chemicals on the Newark Mea- 


dows. 
The Celluloid Co., 290 Ferry St., 
the contract for the construction of an 


Newark, N. J., has awarded 
addition to its plant 


at 25 Magazine St. Estimated cost, $8,000. 

The Samuel J. Aronsohn Silk Co., 448 East 18th St., Pater- 
son, N. J., plans to construct a silk mill. Estimated cost, 
$40,000. 


The Scott Paper Co. will construct a plant at Chester, Penn. 
Estimated cost, $250,000. 


The of the 
Penn., destroyed by 


Hosiery Co., Clifton Heights, 


will be rebuilt 


Linenwear 


plant 
fire, 


recently 
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The contract has been awarded for the construction of an 
addition to the plant of the Griswold Worsted Co., Darby, 
Penn. Noted Feb. 3: 

Gibralter Hosiery Mills, Gibraltar, Penn., plans to build 
an addition to its factory. 

The contract has been awarded for the construction of a 
l-story, 50x55-ft. addition to the plant of C. F. Simonin’s Sons, 
manufacturer of fertilizers, Tioga and Belgrade St., Philadel- 
phia, Penn. 

The Peerless Bleach Works, Philadelphia, Penn., has 
awarded the contract for the construction of a 2-story, 32x60- 
ft. factory at Unity and Elizabeth St. 

The Roessel Silk Co., McKinley St., Philadelphia, Penn., 
will soon receive bids for the construction of a 2-story fac- 
tory. Estimated cost, $10,000. 

The contract has been awarded for the construction of a 
2-story rug factory at Pittsburgh, Penn., for P. R. Geragocian, 
309 South Highland Ave. 

J. V. Poley, Arch. 162 2d Ave., Royersford, Penn., is 
preparing plans for a 2-story, 50x192-ft. mill at Spring City, 
Penn., for the Century Knitting Co. 

The Artillery Fuse Co. will construct 3 factory buildings at 
Wilmington, Del. Estimated cost, $13,400. 

The contract has heen awarded ha ie construction of 
alterations and additions to the plant of the Baltimore Cold 
Storage Co., 117-23 East Pratt St., Baltimore, Md. Estimated 
cost, $40,000. 

A 2-story, 52x86-ft. addition will be constructed to the 
plant of the Kingan Provision Co., 350-352 North Holliday St., 
Baltimore, Md. 

The Maryland Cold Storage Co. Baltimore, Md., has 
awarded the contract for the construction of a cold-storage 
plant. Noted Nov. 11. 

The American Metal Crosstie Co., Havre de Grace, Mad., 
recently incorporated with $250,000 capital stock, will con- 
struct a 15,000 spindle mill for the manufacture of sea island 
cotton. 

The Security Cement and Lime Co. Security Md., will 
construct a potash factory. Estimated cost, $50,000. John J. 
Porter, Mer. 


SOUTHERN STATES 


The Caldwell Chemical Co., Spottsville, Ky., will build a 
plant an, Sistersville, W. Va. Estimated cost, $100,000. 


An addition will be built to St. Pauls Cotton Mill, St. Pauls, 
C., and new machinery installed. 


The Shelby Hosiery Mills Co., recently incorporated with 
$25,000 capital stock, is establishing a cotton mill at Shelby, 
x <. 

The Thread Mills Co., Spray, N. C.. has awarded the 
contract for the construction of a new mill. Estimated cost, 
$100,000, 


The Hawthorn Spinning Co., Clover, S. C., is building a new 
cotton mill. 


The American Potash Co. will construct a plant at Atlanta, 
Ga., for the manufacture of a fertilizer. Frank P. Cochran, 
Chicago, Ill., and E, M. Priest, New York, N. Y., are interested. 

N. C. Doss, Rome, Ga., is interested in a project to construct 
a factory at Atlanta, Ga., for the manufacture of a new 
puncture-proof inner tube for tires. 


The Cedartown Cotton and Export Co., Cedartown, Ga., will 
construct several additions to its plant and also install new 
equipment. Estimated cost, $125,000. 


The Muscogee Manufacturing Co., Columbus, Ga., manufac- 
turer of cotton goods, will expend about $350,000 for enlarg- 
ing its plant. The company has secured a permit for the 
construction of a 5-story, 150x250-ft. building estimated to 
cost $90,000, which will be one of the first additions to be 
built. 

The Russell Manufacturing Co., manufacturer of yarns, will 
construct an addition to its plant at Alexander City, Ala. 


The contract has been awarded for the reconstruction of 
tne plant of the Texas Oil Co., Birmingham, Ala. Estimated 
cost, $150,000. Noted Jan. 27. 

According to press reports a tar-paper plant may be con- 
structed at Gadsden, Ala. 

J. F. Carter, Jr., Mobile, Ala., plans to establish a plant for 
the manufacture of woolen sweaters and sweater coats. 

The Chamber of Commerce, Talladega, Ala., is organizing 
2 company to construct a packing plant at Talladega. 

J. W. Greer, Moultrie, Ga., is interested in a project to 
construct a packing plant at Tuscaloosa, Ala. 


Frank P. Grace, Harrisburg, IIL, plans to establish a glove 
factory at Nashville, Tenn. 
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MIDDLE WEST 


_ Plans have been prepared for the construction of an add 
tion to the plant of the Highland Body Manufacturing C 
Elmwood Pl, Cincinnati, Ohio. The company is in the marks 
for woodworking equipment. 

The National Lead Co. has awarded the contract for tl 
construction of a 1- and 2-story addition to its plant on Fre: 
man Ave., Cincinnati, Ohio. Estimated cost, $35,000. Not: 
Feb. 3. 

The Yardlet Screen and Weather Strip Co. will build 
addition to its plant at Columbus, Ohio. 

The Central Ohio Paper Co., 5th and Naghte St., Columbu 

Ohio, awarded the contract for the construction of a 5-sto 
plant on North 5th St., Columbus. Estimated cost, $200, 
Noted Jan. 20. 
_ We have been advised that the contract has been awaril: 
for the construction of a 2-story, 52x196-ft. and 42x115 
factory at Kent, Ohio, for the Mason Tire and Rubber © 
Estimated cost, $50,000. Noted Jan. 27. 

The La Belle Box and Barrel Co., Martins Ferry, Ohio, | 
awarded the contract for the foundation of its new facto: 
The superstructure will be built by day labor. Estimat: 
cost, $25,000. Noted Sept. 16 and Dec. 23. 

Bids will soon be received for the construction of a plant 
at Kalamazoo, Mich., for the Riverview Coated Paper C 
Estimated cost, $400,000. Noted Dec. 30. 

The American Bromine Co. will construct a_ plant 
Midland, Mich. Walter N. White, Ingiewood, N. J., is Pres 

Plans are being prepared for the construction of a 3-stor 
125x175-ft. factory at Chicago, Ill, for the Commercial 
Furniture Co., 2718 West Superior St., Chicago. Estimaté 
cost, $60,000. 

The contract has been awarded for the construction of 
3-story, 31x136-ft. factory at 4846-48 South Halsted 8&1 
Chicago, Ill., for Globe Mills. Estimated cost, $16,000. 

The Smith Form-A Truck Co. will build a 176x362-ft. plant 
at Clearing, Il. 

Plans are being prepared for the construction of the supe: 
structure of a 3-story, 50x100-ft. cold storager plant at Mont 
cello, Wis., for E. Wittwer & Bros. Estimated cost, $25,000 
Claude & Stark, Badger Annex, Madison, Arch. 

WEST OF THE MISSISSIPPI 

The Foot Schultze Co., Minneapolis, Minn., will build a 
shoe factory. Kees & Colburn, Donaldson Bldg., Minneapolis 
is Arch. 

The Marionville-Logan Cold Storage Association, Marion- 
ville, Mo., will build a cold storage plant. Estimated cost 
$40,000. 


The United States Aniline and Chemical Co., St. Louis, Mo 
will construct a building at Laclede and Vandeventer Av: 
for the manufacture of aniline dyes. Estimated cost, $50,000 

The Memphis Cotton Compress Co., Memphis, Tex., which 
was recently destroyed by fire, will rebuild its plant. 

The Cuero Packing Co., Nixon, Tex., will build a packing 
plant at Nixon. 

WESTERN STATES 


The Filice & Perrilla Canning Co. will construct 3 additioi 
to its plant at Gilroy, Calif. 

Plans are being prepared by J. Schulz, Wright and Callen- 
der Bldg, Los Angeles, Calif., for the construction of a plant 
on Santa Fe Ave., Los Angeles, for the manufacture of boxes 
for the Southern California Box Co., 1335 East 6th St. 

The Western Electro Chemical Co. is constructing a pla 
at Pittsburg, Calif. Estimated cost, $500,000. Mortime: 
Fleishacker, 2418 Pacific Ave., San Francisco, is interested. 

The Sunset Canning Co. plans to improve its canning plant 
on East Bertie St., Pomona, Calif. 

John Osborne, of the San Diego Fish Co., has leased a sit: 
at the foot of F St., San Diego, Calif., and plans to build 
fish canning plant. Estimated cost, $25,000. 

Swift & Co., Chicago, Tll., plans to construct a potash ma! 
ufacturing plant on the water front near E St., San Diego, 
Calif. S. G. Smith is local representative. 


The Coast Folding Paper Box Co., 560 Mission_St., 5 
Francisco, Calif., plans to enlarge its plant at San Francis 
J. Golinsky is Mer. 


CANADA 


The Avon Hosiery Co. plans to build an addition to its f: 
tory at Stratford, Ont. 

The plant of the Gold Medal Furniture Co. at Toronto, © 
which was recently destroyed by fire, will be rebuilt. 

The Dominion Canners Association, Hamilton, Ont., co 
templates the construction of a plant at Vernon, B. C. 
Marshall is interested. 
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| Classified Advertising 





The Classified Advertising section appears on pages 159, 160, 161, of thts issue and 
will in future appear in the same relative position in the paper. 
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